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HP’s 3488A Switch/Control Unit 


HP’s off-the-shelf switching 
solution...for fast, flexible switching 
system implementation. 








Just because your latest product 
requires a custom test set-up to run 
it through its paces, that’s no reason 
for having to fight with designing a 
custom switch system as well. The 
HP 3488A Switch/Control Unit 
is your low cost, HP-IB compatible, 
off-the-shelf alternative to that 
old bane of test system design — the 
custom designed, hard-to-support, 
undocumented in-house switch- 
ing system. 

The HP 3488A fits most elec- 
tronic test signal switching needs. 
With its five-slot card cage it can ac- 
cept any combination of wideband 
VHF switch modules, general pur- 
pose and multiplexer relay cards, 
4x4 matrix switch modules, and 
16-bit digital I/O cards to give you a 
flexible, affordable solution for auto- 
mated testing. You can mix and 
match switch modules to meet your 
measurement needs. In production 
or in design and development, the 
HP 3488A’s fast hookup and easy 
programming gets your test systems 


HP-IB: Not just IEEE-488, but the 
hardware, documentation and 
support that delivers the shortest 
path to a measurement system. 


DESIGNED FOR 


SYSTEMS 
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out of the starting blocks fast. Its 
excellent signal integrity and isola- 
tion (<—85dB crosstalk at 100 MHz) 
means you get good, accurate 
DC-300 MHz VHF measurements 
with confidence, every time. Its 
250V/2A switching with <3xuV off- 
sets means dependable versatility for 
broad-based problem solving. Pro- 
gramming errors or device connec- 
tion inconsistencies are easily traced 
using the HP 3488A’s alphanumeric 
front panel display and built-in card 
monitor facility. On-board memory 
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stores up to 40 complete switch con- 
figurations, which can be individu- 
ally accessed via a single command, 
for simplified programming and fast 
system debugging. 

The HP 3488A Switch/Control 
Unit brings rapid and reliable auto- 
mated switching to your automated 
testing applications. Use it and HP’s 
other low cost measurement tools to 
build an affordable automated test 
system custom tailored to your indi- 
vidual needs. 

For a copy of our informative ap- 
plication note AN328-1 ‘‘Practical 
ITEEE-488 (HP-IB) Systems Switch- 
ing,’ circle the reader service 
number below. Or, call your local 
HP sales office listed in the tele- 
phone directory white pages, and 
ask for an HP field engineer in the 
electronic instruments department. 


HEWLETT 
PACKARD 









The LAN nut. 

When you re developing a 
LAN-based computer system, 
_ you re faced with a tough nut to 
_ crack. You need to know what's 
fefoylatemo)aWiam ole lm mole-] Watiate) 
- Network system. Many com- 
puters are carrying on many 
conversations. Simultaneously. 
And at speeds 10,000 times 
faster than traditional data com- 
munications. How do you test it? 
How do you debug it? How does 
the system really perform? 

Excelan can help you crack 
that nut with the Nutcracker", 
the world’s only comprehensive 
analyzer/simulator for Ethernet 
systems. Packaged as an 
integrated workstation, the 
Nutcracker provides advanced 


LAN instrumentation hardware 
capable of making real-time 
diagnostic decisions at 10 mil- 
lion bits per second. Also in- 
cluded is an 8086-based CPU, 
about 1 MB of RAM, a20 MB 
disk, a 600 KB floppy, keyboard, 
12” CRT and 100 cps external 
printer, and complete menu- 
driven software that brings the 
power of the Nutcracker to you. 
With the Nutcracker con- 


- nected to the Ethernet cable, 


you re in control. You can create 


EXCELAN 


“Excellence in Local Network Technology”’ 


2180 Fortune Drive 
San Jose. California 95131 
(408) 945-9526 TELEX 176610 


and detect pathological condi- 
tions for shake-down testing. 
Powerful filtering facilities allow 
you to extract precise packet 
substreams for triggering and 
tracing functions to find those 
elusive bugs. You can generate 
traffic for simulation of various 
load conditions. And high resolu- 
tion time-stamping means you 
can track system performance 
against this regulated traffic 
load. 

Increase your productivity, 
speed development time, and 
get your network system up and 
running — with confidence in it's 
performance and integrity. 

Join computer industry lead- 
ers. Crack the LAN nut with the 
Excelan Nutcracker. 
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Nutcracker is a trademark of Excelan, inc. Copyright Excelan, inc., 1984. All rights reserved. 
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Dream with confidence. 

When was the last time you really sat 
back and thought big thoughts? Those 
rare moments where the energy of 
abstract ideas triggers possibilities? 
Those times when you can’t write fast 
enough to record the idea? The precise 
minute when creative art enters the realm 
of scientific possibility? At Belden we 
believe we can help you transform your 
dreams into reality. 


Execute your design vision. 

The movement from abstract to concrete, 
from concept to system, demands the 
integration of design possibilities. The 
evolution of technology and the conver- 
gence of data, audio and video signal 
transmissions press the very limits of 

the possible. 


The art of the possible becomes the sci- 
ence of reality every day at our Technical 
Research Center. Our engineers, while 
engaged in long distance ideas, simulta- 
neously determine real design possibili- 
ties. The search for the best design— 
best being a design resulting in cable that 
can be economically manufactured to 


satisfy your requirements—is our mission. 


And it’s available to you. We work with 
the major OEM's, individually and in 
seminars, to define problems, explore 
test parameters and help guide in the 
selection of the appropriate solution. 


There is no equal. 


© Belden 1984 


YOUR 


ABILITY TO 


EXECUTE 


SUCCESS 


How Belden 
transforms your dreams 
into reality. 


Introducing electronic transformation. 
We invite your design questions and 
problems. We've even designed and pat- 
ented a method of testing for transfer 
impedance to provide more exacting and 
repeatable measurements of cable 
shielding. This new design allows the 
prior preparation of test samples, resulting 
in faster and more accurate test results. 


Our leadership in 
shielding tech- 
nology helps you 
uncover interfer- 
ence problems 

at the sys- 

tems design 

stage. Our 
experience in this 
highly special- | | 2 
ized field of electronics can be found in 
solutions developed for the military 
(including TEMPEST requirements), 
instrumentation and process control 
industries, local area networks and CATV. 


Your search for knowledge. 

Information and knowledge are the fuels 
of innovation. They allow us to dream. 
And transform those dreams into design 
realities. We encourage you not only to 
dream, but to call when inspiration strikes. 
Belden Electronic Wire and Cable, P.O. 
Box 1980, Richmond, IN 47375. Phone: 
317-983-5200. 


INDUSTRIES 
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Ina nutshell: 
The Smallest 
8-Bit Microcomputer 


Our 18-pin PIC 1654 is not 
only small, but powerful too! 


Now there's a powerful 8-bit 
microcomputer chip that sizes up 
perfectly with limited board space 
and competitive cost demands. With 
a fast 2us instruction execution time, 
our space-efficient PIC1654 features 
a CPU, 32 x 8-bit RAM registers, 512 
x 12-bit program ROM, I/O and real- 
time clock counter. .. all in a single 
18-pin package. 


PIC1654 is fabricated with N-Channel 
silicon Gate technology to deliver 
outstanding performance over 4.5 to 
7.0 volts. The PIC1654 is available for 
commercial, industrial and automotive 
applications up to 110° C. It’s ideal 
when you need the power of an 8-bit 
at the price of a 4-bit for closed loop 
control, sound generation, data 
communications, multi-processor 
applications, and more. 











































When your requirements call for 
small and powerful at an irresistible 
price, look for our PIC1654 to deliver 
dependable performance. 


For complete information and assis- 
tance, call the General Instrument 
office nearest you. 


GENERAL 
INSTRUMENT 


Sales Offices USA: CA, 213-322-7745 or 408-496-0844; IL, 312-981-0040; We help you 
IN, 317-872-7740 or 219-291-0585; MD, 301-269-6250; MN, 612-894-1840; NC, 919-828-0317; ® 
NH, 603-424-3303; NY, 516-733-3379; PA, 215-643-5326; TX, 214-934-1654; compete. 


EUROPE: London, Ruislip, (8956), 36141; Milano, (2) 5062648: Muenchen, (89) 956001; 
Paris, (1) 374-1133; Stockholm, (8) 679925; ASIA: Hong Kong, (5) 434360; Seoul, 778-8839; 
Singapore, (65) 235-8030; Taipei, (2) 914-6234; Tokyo, (3) 437-0281 ; fi 
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Faster, less expensive data conversion is coming 
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faster and more complex analog-to-digital and digital-to-analog conversion is 
becoming evident. Will monolithic converters therefore supplant hybrid and 
modular units? Find out in Components Editor Ashok Bindra’s special 
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Automated structured analysis gathers speed 


Recent developments in automating structured analysis are removing many 
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Looking ahead in ElectronicsWeek 


Military semiconductor marching orders 


With the military semiconductor market reaching $2.6 billion by 1988, digital 
signal processors and gallium-arsenide devices are heading the Department of 
Defense’s “most wanted” list. The DOD also expects to be looking for a lot 
more CMOS logic and memory. Read about the needs of the world’s biggest 
buyer in an upcoming Electronics Week. 


New trends in distribution 


George Leopold, of our New York bureau, is heading up an ElectronicsWeek 
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Better instruments for 


Better Communications 








MS611A Spectrum Analyzer 
This analyzer covers the range 
from 50Hz to 2GHz in a single 
band, and features auto 
ranging. Resolution bandwidth 
is l1OHz to 3MHz too. 

Another better instrument 
from Anritsu. 





Anritsu means communications. 

We began building telephone 
and radio equipment more than 
50 years ago. And although we’ve 
expanded into other fields since 
then, we’ve remained true to 
those first electronic roots. 

In fact, the Anritsu name is 
now known around the world as 
synonymous with communica- 
tions. From public telephones to 
sophisticated, state-of-the-art 
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optical and digital transmission 
systems, Anritsu communications 
products are highly regarded for 
both unequalled reliability and 
technical excellence. 

With such wide-ranging ex- 
penience in all phases of commu- 
nications, it’s no surprise that our 
electronic measuring instruments 
are superior, too. 

Anritsu builds the electronic 
instruments that keep electronic 


ANRITSU ELECTRONICA COMERCIO LTDA. 


Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-RJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 


ANRITSU AMERICA, INC. 


and fiber optic communications 
operating at the knife edge of 
efficiency. From the simple meas- 
urement of voltage and current to 
complete high-level analysis of 
both analog and digital circuitry, 
Anritsu instruments are built by 
experts in communications. And 
Anritsu instruments are built to 
be used. 

Whether it’s an Anritsu elec- 
tronic voltmeter, a network ana- 


128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 


ANRITSU EUROPE LIMITED 


Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582)418853 Telex: 826750 ANRSEU G 


ANRITSU ELEKTRONIK GmbH 


Uhlandstrasse 9, 4000 Dusseldorf 1,F.R. Germany Phone: (0211)682424 Telex: 8584904 





lyzer or a complete GPIB-based 
automatic test system, you'll find 
a basic field-proven ruggedness 
built in. And you'll find controls 
that actually make sophisticated 
measurements simpler to 
perform. 

At Anritsu, we're stnving 
toward still better instruments. 
And better communications. 





Anritsu 
ANRITSU ELECTRIC CO.. LTD. 


10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan 
Phone (03) 446-1111/Telex: 0-242-2353 
Cable: ANRITDENKI TOKYO 
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How theTE-55-II[ makes 
hort work of long problems. 





Whenever you can solve capabilities. This way you can out of your calculator with the 
complex problems quickly and work out linear regressions, per- Calculator Decision-Making 
accurately, you’re ahead of the mutations and combinations, just Sourcebook. It gives you step- 
game. And that’s exactly what to name a few. by-step examples of the best 
the TI-55-II does for you. By The TI-55-IL also gives you —_ techniques used for solving math- 
giving you 112 pre-programmed — enough programmability to ematical, scientific and statistical 
functions (like definite integrals), eliminate a lot of repetitive key | problems. And we've included a 
it allows you to take short cuts punching. Our Constant Mem- special section on how to pro- 
without losing accuracy. You'll = ory™ keeps programs and data gram your TI-55-II. 
accomplish a lot more in less on tap, even when the calculator So next time you're facing 
time which means increased is turned off. So once you’ve another time-consuming 
efficiency. entered a formula, you can simply problem, cut it down to 

With our TI-55-I] youcan _ put in the variables to get your _ size with the TI-55-11. 
tackle problems you thought solution. The Liquid Crystal Dis- 
could only be solved with higher- play shows your answers in stan- TEXAS 
priced programmables. You're not dard, scientific or engineering IN STRUMENTS 
only getting the standard slide notations — clearly and precisely. Creating useful products 


rule functions but also statistical We also help you get the most and services for you. 


Copyright © 1983 Texas Instruments 
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ARTIFICIAL VISION 
LOOKS GOOD TO 
GENERAL MOTORS 


In its drive to speed up the advent of advanced manufacturing, auto giant 





buys interest in three machine vision firms 


Detroit 
I the latest of a series of moves 
aimed at accelerating the applica- 
tion of advanced manufacturing 
technologies into its factories, Gen- 
eral Motors Corp. is planning to 
pump millions of new dollars into 
the development of artificial vision 
technology. 

The automaker says it is buying a 
minority stake in three outside vi- 
sion suppliers—Automatix Inc., Dif- 
fracto Ltd., and View Engineering 
Inc. It intends to fund development 
projects for GM applications and to 
give the firms access to select por- 
tions of GM’s own machine intelli- 
gence technologies. 

Reached in principle with three 
companies that are already consid- 
ered to be among the leaders in the 
artificial-vision field, the agreements 
[ElectronicsWeek, Aug. 6, 1984, p. 
24], are the kind that others in the 
fledgling industry would give their 
eye teeth to have. With more than 
70 artificial vision firms now com- 
peting in the U.S., a partnership 
with GM would be an added edge 
in pursuit of a total market that ob- 
servers agree could top $1 billion by 
decade’s end. 

Big spender. ‘““We think this is go- 
ing to be very significant, since GM 
is the world’s largest customer for 
artificial-vision systems,”’ says Phil- 
lippe Villers, chairman of Automa- 
tix. GM will initially purchase a 
10% interest for about $12 mil- 
lion—pro-viding needed capital that 
the four-year-old Billerica, Mass., 
firm otherwise might have had trou- 
ble raising, says Laura Conigliaro, 
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an industry analyst for Prudential- 
Bache Securities, in New York. 

To Villers, GM funding of Auto- 
matix research projects for target 
GM applications is equally impor- 
tant. “It will mean product offerings 
[from Automatix] optimized for 
their [GM’s] needs, greatly strength- 
ening our market to GM, while at 
the same time allowing us to retain 
our independence and therefore our 
ability to serve our many other cus- 
tomers.”’ He adds that the deal will 


§ 


Look, then act. This industrial robot developed at GM’s technical center “‘sees”’ parts as they 


AROUND 
THE 
WORLD 


[|] by Wesley R. Iversen 


improve Automatix prospects gener- 
ally, since other customers “will 
probably be impressed by the fact 
that the world’s largest and most 
experienced user decided to form 
this relationship with Automatix.” 
Similar comments come from offi- 
cials at 10-year-old Diffracto Ltd., 
of Windsor, Ont., Canada, and View 
Engineering, Simi Valley, Calif. 
“Probably the most important thing 
for us is the preferred position at 
GM that this provides us,” says 


start down the conveyor belt (left) and passes on the information to a computer. As parts reach 
the robot, the computer orders it to pick them up and instructs the robot what to do with them. 


11 





Richard A. Hubach, View Engin- 
eering’s president. The deal could in 
fact pay off particularly for his firm, 
since GM _ has accounted for less 
than 10% of its sales. Automatix 
and Diffracto have relied on GM 
for 30% or more of annual sales. 

Besides the positive effects on the 
selected vendors, View Engineering’s 
Hubach says the GM move is apt to 
pay dividends for other suppliers by 
boosting the credibility of industrial 
vision technology in general. ““What 
it does is put us in a position where 
other industries besides automotive 
will recognize that this technology is 
real, and that’s a battle that we’ve 
been fighting for years,’ says the 
cofounder of the _ eight-year-old 
company. 


Partners. For GM, the plunge 


into partnership with outside vision 
suppliers will augment about a doz- 
en years of ongoing internal devel- 
Opment in machine vision. But it 
represents only the latest in a series 
of moves that signal a new GM ag- 
gressiveness in acquiring, applying, 
and exploiting advanced manufac- 
turing and computer technologies. 

Most spectacular was the firm’s 
recent announcement of its $2.5 bil- 
lion deal to acquire Electronic Data 
Systems Corp., a Dallas computer- 
services company [ElectronicsWeek, 
July 30, 1984, p. 46]. Other moves 
include the automaker’s leadership 
role in pushing the establishment of 
a manufacturing automation proto- 
col that would make it easier to link 
automated manufacturing systems 
[ElectronicsWeek, July 23, 1984, p. 
45] and its bid for a 13% stake for 
about $3 million in Tecknowledge 
Inc., a developer of artificial-intelli- 
gence-based expert systems. 

GM’s manager of machine intelli- 
gence, Frank Caiati, considers the 
development of vision and related 
technologies essential in the compa- 
ny’s push to improve quality and 
productivity and thus maintain com- 
petitiveness in world markets. ‘““We 
think there’s going to be a lot of 
machine-intelligence activity both in 
our industry and others and we’re 
trying to make sure that GM is 
among the first to employ it effec- 
tively,” he observes. (Though artifi- 
cial vision has received the lion’s 
share of attention to date, Caiati 
points out that other machine-intel- 
ligence techniques, such as tactile 
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image sensing, will also play a role 
in any future schemes for factory 
automation.) 

GM has about 3,500 robots in use 
or on order, with plans to employ 
about 14,000 by 1990. But its use of 
industrial vision has been less exten- 
sive, Caiati indicates. 

The number of vision systems 
that GM has in house is only ‘on 
the order of hundreds,” he says. 
Most are used for parts inspection, 
identification, and measurement 
tasks, and many rely on older bina- 
ry vision technology. Only a few 
systems use more advanced gray- 
scale and three-dimensional vision 
methods. Though the company is 
making limited use of vision-guided 
robots, says Caiati, “we really have 
none that have proliferated in any 
great numbers.” 

One thrust of the GM-funded 
near-term development efforts at the 
three vision system companies will 
be to make vision techniques now 





used selectively within the firm 
more readily transferable between 
applications. “‘Vision is not a cook- 
book type of technology. It takes 
some applications engineering to get 
it to work,” Caiati explains. 

“What we’d like to do is mini- 
mize the differences from one appli- 
cation to another, but it’s not simple 
with this kind of technology because 
it’s so application-dependent.” Pro- 
cess control and assembly are two 
target applications in which GM 
hopes to push the use of machine 
intelligence. 

Among areas that need work, 
Caiati cites the development of new 
algorithms to do additional kinds of 
analysis on parts from those meth- 
ods now possible. He mentions also 
the development of color vision sys- 
tems. “There hasn’t been a crying 
need, but on the other hand, if a 
good color analysis technology were 
available at a low price, it would 
probably get used more.” 


Tl and Intel skirmish over 


packages for megabit memories 


Houston—The growing use of sur- 
face-mountable semiconductors and 


the jump in die sizes for megabit 


memories are dramatically reshaping 
industry views on future trends in 
chip packaging. For previous genera- 
tions of dynamic random-access 


memories, memory makers simply 
used the familiar 300-mil-wide plas- 
tic dual in-line package, but a more 
likely candidate on the horizon is a 
low-cost surface-mountable package. 

That prospect has set off an un- 





Quintets. Tl’s proposed 675-mil-by-300-mil package for megabit 
memories has four groups of five J-leads to separate functions. 





precedented discussion around the 
industry as DRAM merchants at- 
tempt to coordinate the shape of 
things to come. Already there are 
two opposing proposals from two in- 
dustry heavyweights: Texas Instru- 
ments Inc. is promoting a package 
design that would stick with the 300- 
mil width, and Intel Corp. is present- 
ing a design that would push the 
package width to 350 mils. 

More active in its efforts to poll 
customers and competitors has been 
Texas Instru- 
ments, which is 
proposing a 
package that is 
surface mounted 
and blends a lit- 
tle of the old 
with the new— 
its profile resem- 
bles a DIP but it 
has the J-leads of 
current plastic 
chip-carriers. 
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The result is a 20-lead plastic sur- 
face-mountable package that TI be- 
lieves will easily handle the large dies 
needed for 1- and 4-megabit chips 
and simplify printed-circuit-board 
layout as compared to the chip-carri- 
er the firm pioneered for 64- and 
256-K chips. In this concept, chips 
stay in a 300-mil-wide package in- 
stead of going into one 400 mils 
wide. 

“The megabit RAM represents the 
first time that memory packaging 
will be determined by silicon size 
and not by the lead counts,” notes 
Charles Hutchins, product engineer- 
ing manager for advanced develop- 
ment activity with the TI Semicon- 
ductor Group in Houston. 

This summer, Hutchins has been 
promoting TI’s J-leaded small out- 
line concept in Japan and the USS. “TI 
would say that we have gotten 90%- 
plus acceptance on the idea so far. 
We are currently working up the fi- 
nal dimensions of the package,” he 
says, adding that TI is tooling up to 
produce the first internal prototypes 
within a month. In September, the 
proposal is expected to go before the 
Joint Electron Device Engineering 
Council’s 43.2 memory committee. 

However, Intel plans to promote a 
350-by-550-mil J-leaded chip-carrier, 
which it believes is a better choice. 
This package has leads on all four 
sides of the housing, while TI’s pro- 
posal divides the 20 leads into two 
rows on the long sides of the 
package. 

Leaving a gap. The tentative di- 
mensions of TI’s new package call 
for a nominal length of 675 mils and 
a width of 300 mils. The footprint 
groups five J-leads at each end of the 
long sides, leaving a gap in the cen- 
ter (see drawing). 

This layout places leads closer to 
the die’s bonding pads, says Hutch- 
ins. What’s more, it makes it possible 
to group control and data lines at 
one end of the package, with address 
lines at the other. The Intel package 
would achieve such separation by not 
using the leads at the center of each 
edge. 

But Intel has doubts about the ef- 
fect of changes in the shape of sur- 
face-mountable packages. “It could 
set the technology back five years,” 
worries Patrick Brooks, product mar- 
keting manager in Hillsboro, Ore. 

“With the plastic chip-carrier, 
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tooling already exists, as well as 
automatic handling, board insertion, 
and testing equipment,” he adds. TI, 
however, is confident that installed 
equipment can handle the DIP- 
shaped package. 

Still RAM makers continue to 
worry that their initial megabit dies 
will not fit properly into the cavity 
of a 300-mil package like the one TI 
is proposing. With 400-mil widths, 


many believe, dies can be better pro- 
tected from contamination. 

Yet TI believes chips should be 
elongated—making them about 450 
to 500 mils by 170 to 180 mils. That 
would let chip makers hedge their 
move to surface-mounting by still be- 
ing able to fit dies into 300-mil plas- 
tic DIPs, which may still house 20% 
to 30% of the next generation of 
chips. —J. Robert Lineback 


VOICE 1/O 


Olivetti uses Compression code 


to cut voice |/O memory need 


Ivrea, Italy—Research engineers at 
Ing. C. Olivetti & C. are getting clos- 
er to one of their highest-priority 
goals—that of enabling office work- 
ers to use spoken language for inputs 
to and outputs from sophisticated 
data-processing and office automa- 
tion systems. The company already 
has several working prototypes of 
voice I/O tools that could signifi- 





Talking box. Olivetti’s prototype unit synthesizes num- 
bers from an electronic typewriter for proofreading. 


cantly cut the drudgery of many 
mundane office tasks and increase ef- 
ficiency in other office routines. 

The company’s thrust is concen- 
trated in the fields of voice coding, 
speech synthesis from text, and 
speech recognition. Olivetti has ap- 
plications clearly mapped out in the 
first two cases, but its phoneme- 
based recognition program is by far 
the most ambitious of the three 
[Electronics, May 19, 1983, p. 88] 





and longer development is expected. 

Nonetheless, Olivetti feels it has 
recently made some _ important 
strides, and its machine is now able 
to distinguish, with high reliability, 
between words such as “make,” 
“lake,” and “take” after a five-min- 
ute session with the operator, who 
trains the machine by reading a set 
text. One key to the Olivetti recogni- 
tion system is the compa- 
ny’s proprietary method 
for establishing an “‘energy 
profile’ of the operator’s 
speech. 

Olivetti’s work in voice 
coding is more focused. 
The company sees the 
technique as the medium 
through which an electron- 
ic voice-message service 
that could be integrated 
into an office automation 
environment will be real- 
ized. There is no great dif- 
ficulty in recording a voice 
using electronic media, 
particularly when a digital 
network serves as input. 
What does present a problem is stor- 
ing it without using a prohibitive 
amount of memory. A_pulse-code- 
modulated signal at 64 kb/s, for ex- 
ample, requires 8-K bytes of memory 
to record 1 s of speech. 

Olivetti has reduced this require- 
ment by about 60% to 3-K bytes for 
a second of speech using a technique 
called adaptive delta PCM, which 
codes differences in the speech sig- 
nal, rather than the entire signal. By 
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suppressing or by coding the silence 
intervals the company has achieved a 
further reduction to 2.25-K_ bytes. 

The company’s prototype system 
lets the user choose whether to store 
messages at 4-, 3-, or 2.25-K bytes 
for a second of speech, the choice 
determining the quality of the re- 
corded messages. Vittore Vittorelli, 
manager of the voice processing lab- 
oratory, points out that the quality 
of even the 2.25-K-byte coding is 
perfectly acceptable, with the differ- 
ence being an esthetic one. 

The system works by amplifying 
an incoming voice message, sending 
it through a low-pass filter, and then 
converting it into digital form for 
storage. To play back a message, it 
reverses this process. Olivetti’s proto- 
type can store only 7 s of speech in a 
random-access memory, but in prac- 
tice such a memory will serve only 
as a buffer for storage on disk. 

While voice coding is transparent 
in terms of language, speech synthe- 
sis and recognition confront a great 
many problems due to linguistic fac- 
tors that are usually far from the 
world of electronics. In the case of 
synthesizing speech from text, those 
problems start with creating under- 
standable, and then attractive, natu- 
ral-sounding speech. 

An ideal application for synthetic 
speech from text would be in proof- 
reading. The company has so far de- 


veloped a prototype system that will 
record numbers from an electronic 
typewriter, and then read them back 
to the typist for checking. 

This requires a far more sophisti- 
cated system than one might expect. 
If the typist types the number “221,” 
for example, the system must trans- 
late that into the corresponding ver- 
bal expression “two hundred and 
twenty-one.” In the case of actual 
text, the difficulty increases exponen- 
tially. “April 2nd” would thus be- 
come “April the second,” and “Dr.” 
would be expanded to “Doctor.” 

After this stage comes a conver- 
sion from text to phonetic symbols— 
relatively easy in Italian, devilishly 
difficult in English—after which sy]l- 
lable stress is assigned. In French, a 
further operation is required to deter- 
mine “‘liaison,”’ or connecting sounds 
between words. 

After ambiguities are sorted out 
(like the difference between the hom- 
onyms “‘lead’’ and “‘lead’’), the dura- 
tion of each element of the phonetic 
string is determined and the appro- 
priate pauses are inserted to divide 
the sentence into breathing groups. 
Finally, a semantic analysis corrects 
any improper assignment of pauses 
that could hinder or change compre- 
hension, as in the two statements, 
“the sentence (pause) analysis is criti- 
cal” and ‘the sentence analysis 
(pause) is critical.”—Robert Gallagher 





its introduction of Common Lisp for its Eclipse MV family of 32-bit superminicomputers. 


14 





Al RESEARCH 


IBM shows wares, 


Tl gets contract 





Austin, Texas—In a move to display 
its resources in the field of artificial 
intelligence, IBM Corp. last week 
gave a rare performance of software 
resulting from some of its most ad- 
vanced AI research work. The pre- 
sentation, made during the National 
Conference on Artificial Intelligence, 
held here, included a Lisp program- 
ming language product for IBM’s 
VM operating system and a real-time 
expert system that assists human op- 
erators in keeping large computers 
running. 

Some 200 miles north of the show, 
Texas Instruments Inc., of Dallas, 
also was making AI news. The firm 
was awarded a $6 million contract 
from the Navy Electronics Systems 
Command, in Washington, D.C., to 
develop a compact Lisp machine, 
based on semiconductor technology. 
The project is part of U.S. efforts to 
embed advanced symbolic computing 
capabilities in military systems, and 
will span 27 months. Lisp is consid- 
ered by many to be the leading pro- 
gramming language for AI work. 

VHSIC offshoot. TI’s Lisp ma- 
chine will be based on a custom chip 
using 2-um complementary-MOS 
technology. The system will also con- 
tain high-speed static random-access 
memories, made from 1.25-um tech- 
nology and developed earlier at TI 
for the Very High-Speed Integrated 
Circuits (VHSIC) program. 

The custom chip will operate at 
speeds up to 40 MHz, TI says, and 
will result in a single-chip Lisp pro- 
cessor with 2 to 10 times the process- 
ing power of today’s commercial 
symbolic processors. 

At the AI show in Austin, 15 
computer makers and_ software 
houses demonstrated their latest ef- 
forts in the field. And TI, at private 
showings in Austin, was showing 
new Lisp hardware that will likely 
soon be offered commercially. All 
are aiming at a piece of the AI mar- 
ket, which by some estimates will 
grow from $150 million in 1984 to 
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You need high performance, innovative 
design data displays. Contact Audiotronics. 
We have what you need. In 3757 77,9", 127, 14; 
15” 23” and 5” x 9” monochrome and color, 
integrated (neck-mounted), chassis, kit or 
cabinet. And if we don’t have what you 
need, we'll design it for you. 


Using our basic displays, our engineers 
become your engineers. They custom design 
a display for your specific application, 
meeting your particular system design 
requirements. 


just give us your specifications and we'll 
solve all your display problems. And 











colors and configurations. 


we'll deliver on time, when you want them. 


Audiotronics has been solving problems for 
almost 30 years, designing thousands of 
custom data displays for important customers 
like you, both large and small. Call us today. 
Turn our engineers loose with your display 
system problems. 


North Hollywood 
California 91605 
(818) 781-6700 
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$2.5 billion in six years. 

One of the show’s debuts came 
from Data General Corp., of West- 
boro, Mass. It showed Common 
Lisp, a programming environment 
that runs on the firm’s Eclipse MV 
family of 32-bit superminicomputers 
(see photograph, p. 14). 

New opportunities. Xerox Corp. 
kicked off the establishment of an AI 
systems business unit, to be based in 
Pasadena, Calif. The firm says it cre- 
ated the unit in anticipation of signif- 
icant increases in the AI marketplace 
during the next two to five years. It 
also unveiled an interface that con- 
nects IBM Personal Computers to 
the Xerox 1108 AI work station. The 
interface will be available in the first 
quarter of 1985. 

In what many believe to be the 
most visible showing of IBM AI 
work, officials from the Research Di- 
vision in Yorktown Heights, N.Y., 
demonstrated software that covers 
the range of the firm’s hardware— 
from 380X mainframes to the desk- 
top PC. The exhibit was an effort to 
show off IBM’s brawn in AI to Japa- 
nese and U.S. competitors—especial- 
ly those associated with the Micro- 


electronics & Computer Technology > 


Corp. consortium, in Austin. IBM 
has been conducting AI work since 
the 1950s, and is currently emphasiz- 
ing such areas as ‘expert systems, 
speech recognition, computer alge- 
bra, visual perception, handwriting 
recognition, natural language, and 
robotics. 

No hands. A highlight of the IBM 
booth was an expert system called 
YES/MVS, which was developed in- 
house to keep large systems running 
without the intervention of human 
operators. The software manages the 
MVS operating system and is being 
used experimentally on a 380X main- 
frame at Yorktown Heights. 

IBM also demonstrated an internal 
computer algebra program, dubbed 
Scratchpad II. Beginners can use it 
for interactive work and experts can 
use it to describe and manipulate al- 
gorithms and algebraic structures. 

An experimental tool to create AI 
interfaces for IBM’s PC was also ex- 
hibited at the conference. Called 
Handy, the tool allows designers to 
create interactive interfaces with win- 
dowing capabilities, color animation, 
graphics, speech synthesis, and vi- 
deo. —J. Robert Lineback 
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simple, low-cost videotex terminal 
may burst through home-use barrier 


Detroit—This month, the National 
Bank of Detroit will initiate Video 
Information Provider, an experimen- 
tal home banking service that will 
use a simplified, low-cost videotex 
terminal requiring only a telephone 
and a TV set. 

Such a system could overcome vi- 
deotex’s biggest stumbling block: 
that despite years of tests and a few 
recent product rollouts, widespread 
electronic delivery of such services as 
banking, bill paying, shopping, and 
information has so far failed to de- 
velop for the home market. 

Costly. The problem is attributed 
to the high cost of the equipment— 
between $500 and $1,000 for a dedi- 
cated home videotex terminal—that 
consumers need to receive the ser- 
vices [ElectronicsWeek, July 23, 
1984, p. 58]. Accordingly, many po- 
tential service providers have shifted 
their focus away from such systems 
and have concentrated instead on 
providing services to the growing 
base of home computer owners. 

The cost of the NBD terminal is 





into a modem at the host computer. Its low cost— 
around $100—could spur activity in the home market. 





low enough—about $100 to the ser- 
vice provider—that it potentially 
could be supplied to the consumer at 
no charge. Revenues to support the 
service might instead be generated by 
a monthly consumer service charge 
or by per-transaction fees. 

“We’re also doing some tests with 
[services provided to] home comput- 
ers and we don’t want to rule that 
out,” says James E. Lubinski, an as- 
sistant vice president and project 
manager in the bank’s Systems De- 
velopment Division. But he notes 
that the low cost and simplicity of 
the Tex terminal, supplied by four- 
year-old Telelogic Inc., Cambridge, 
Mass., was what attracted the bank 
to the system. 

The Tex terminal’s low cost is due 
to its reliance on the British Prestel 
videotex protocol and a system de- 
sign that transfers much of the com- 
ponent and manufacturing cost from 
the terminal to the host computer 
portion of the system. Although it 
produces cruder graphics than the 
more elaborate North American Pre- 
sentation Level Protocol 
Syntax (NAPLPS) standard, 
Prestel is easier and cheaper 
to implement. 

The one-piece Tex termi- 
nal consists of a decoder, 
which translates the infor- 
mation transmitted from the 
host computer, and a radio- 
frequency modulator, which 
connects to a TV set’s an- 
tenna leads for diplaying the 
information on the screen. 
Although most phone-line 
videotex transmission sys- 
tems provide two-way trans- 
mission of data, typically at 
300 baud, the Tex terminal 
is actually a _ receive-only 
ASCII device, says Ray- 
mond C. Goff, Telelogic’s 
manager of video systems 
research and development. 

Tex receives frequency- 
shift-keyed data from the 
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host at a 1,200-baud rate. The user 
can indicate his choice of items from 
a menu on the screen and make oth- 
er simple communications through 
the dual-tone multifrequency tones 
generated by the telephone keypad, 
but cannot actually send data as in a 
two-way system. 

The Tex system “could go far in 
solving the [high-cost] terminal prob- 
lem,” maintains Steven B. Weissman, 
assistant publisher of VideoPrint, an 





industry newsletter. Although a 
number of other banks, including Ci- 
ticorp, Chemical Bank, and Bank of 
America, are currently running vi- 
deotex home-banking tests, these sys- 
tems typically aim to serve the home 
computer base, Weissman says. 

“The low-cost terminal is a neat 
twist,” Weissman observes. ‘“‘The 
only way you’re going to find out if 
it works is to try it.” 

NBD, the nation’s 21st largest 








bank, will test the system for 90 days 
with a group of about 100 customers 
before making a final decision. With 
Tex, customers will be able to trans- 
fer funds from one account to anoth- 
er, check balances and statements, 
and obtain information on stocks, in- 
terest rates, and other areas. The 
bank will maintain a data base of 
about 250 screens that will include 
sports scores, movie listings, and the 
like. —Wesley R. Iversen 


| HOME COMPUTERS 


Holiday season cant arrive 


too soon for beleaguered vendors 





The pace of U.S. home computer 
sales has been as slow as Christmas 
lately, but there’s a good reason. 
More than half the 5.5 million units 
expected to be shipped in 1984 are 
not likely to find a home until con- 
sumers wrap up their holiday gift 
buying in the fourth quarter. 

Until then, U.S software and hard- 
ware houses have but one wish: an 
end to the summer doldrums that 
many believe are now a way of busi- 
ness in consumer computer markets. 
However, some fear that the current 
slump in business—which surfaced 


in March—could become more than - 


just a brief respite from the frenzy 
that drove world sales across the 
$2.5 billion mark in 1983. 

“Consumers are thinking about 
home computers a little differently 
this year. To be frank, the industry 
as a whole has had only its own in- 
terest at heart, and now we are all 
suffering a bit from that,” suggests 
William Bowman, chairman of Spin- 
naker Software Corp., of Cambridge, 
Mass., which sold $11 million in 
home computer software last year. 
“What has to-happen is a refocusing 


of efforts back to the needs of 


consumers.” 
New designs. The change in buy- 


ing habits has touched off a flurry of 


hardware designs, which are now too 
late for 1984 introductions but which 


will likely result in a new wave of 


more-powerful models at the Con- 


sumer Electronics Show next Janu- 


ary. Meanwhile, nearly all attention 
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is on loss-ridden Atari Inc. and new 
owner Jack Tramiel, the flamboyant 
former president of that company’s 
archrival, Commodore International 
Ltd: 

“Rumors about coming price wars 
and what Tramiel is up to are throw- 
ing up a tremendous smoke screen. 
All competitors can do is pick out 
whatever story they like best and 
wait three months when something 1s 
likely to be announced,” says a rep- 
resentative at Atari’s headquarters in 
Sunnyvale, Calif. Tramiel is promis- 
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My turn. Home computers, such as the Commodore 64, continue to attract the attention of 


ing a new Atari computer at Janu- 
ary’s CES. Software vendors are hop- 
ing that it will signal the promising 
new age of the second-generation 
home computer. 

“There is a niche for hardware 
that has yet to be exploited, and 
that’s a true high-end home comput- 
er,’ says David Evans, director of 
talent at Electronic Arts, the San 
Mateo, Calif., software supplier with 
a number of top-selling home com- 
puter packages. Evans, who previous- 
ly worked for Apple Computer Inc., 
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consumers of all sizes, but right now sales are in the summer doldrums. 
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Says second-generation home com- 
puters are in development. 

“They will be Macintosh-like with 
16-bit processors, lots of high-resolu- 
tion color graphics, disk drives, and 
containing at least 128-K bytes—if 
not 256-K—of memory,” he states. 
Priced in the $1,000 to $1,500 range, 
the units will offer stiff competition 
to IBM Corp.’s PCjr and Apple’s IIc 
personal computers, he adds. 

Advanced machines. Market-leader 
Commodore is also planning to un- 
veil new consoles at CES, according 
to James Dionne, vice president of 
sales and marketing at the firm’s 
U.S. headquarters, in Wayne, Pa. 
“This fall, the only thing that will 
count is being able to ship products, 
and the only one that seems to be 
there is Commodore,” says Dionne, 
who defines home computers as 
those consoles priced below $500. 

Commodore dominates the 1984 
shipment volumes mostly on the 
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strength of its popular model 64, 
which has 64-K bytes of memory 
and sells for less than $200. Many 
are now being sold with disk drives 
and other peripherals. To date, it has 
over 3 million in use worldwide. 
Commodore can reportedly produce 
200,000 a month. 

Dionne has seen no fall in sales 
and, like many other competitors, ex- 
pects the firm to be sold out in the 
fourth quarter shopping season. In 
October, the firm will also begin sell- 
ing a new “productivity” home com- 
puter—the Plus Four—which is 
slightly more expensive than the 
model 64 but contains more user-ad- 
dressable memory. The Plus Four 
has four read-only-memory-based 
programs: word processing, spread 
sheet, data base management, and 
graphics. 

Earlier this month, IBM Corp., 
Armonk, N.Y., gently repositioned 
its low-end PCjr personal computer 





Lagging. IBM Corp. and Coleco Industries 
Inc. trail in the race for unit market share, 
although both companies have improved 
their home computer offerings. 


by unveiling a new keyboard and 
memory expansions aimed at improv- 
ing sales in what is called the home- 
office market. Coleco Industries Inc., 
Hartford, Conn., is confident it has 
solved the problems that stalled sales 
of its Adam system last fall, says Al 
Kahn, executive vice president of 
marketing. Still, many observers of 
the home computer industry do not 
believe either will have a significant 
share of the all-important fourth 
quarter sales. 

Last year’s models. For the most 
part, increases in unit volumes will 
have to come from models that were 
on the shelf in 1983, says market- 
researcher Future Computing Inc. in 
Dallas. That worries many software 
vendors, which typically sell half 
their packages when newly intro- 
duced units are purchased. 

“New participants have not come 
in at the low end of the market, 
mostly because they fear another 
bloodbath with Commodore,” notes 
Future Computing analyst Paul Mat- 
teucci, citing the 1983 price war that 
saddled Texas Instruments Inc., Dal- 
las, with $660 million in losses. TI, 
which had 40% of the domestic mar- 
ket, pulled out of the business in Oc- 
tober, dumping hundreds of thou- 
sands of its 99/4A units on the 1983 
Christmas market. 

Later, Timex Corp. and Mattel 
Inc. abandoned the loss-riddled mar- 
ket. The turmoil has been enough to 
keep most Japanese manufacturers 
out of U.S. markets (see “Japanese 
firms count on their home computer | 
standard,” opposite). 

At the same time, projections of 
consumer software demand were 
bloated by buyers’ reactions to TI’s 
going-out-of-business sale, mar- 
ketwide price cutting, and heavy tele- 
vision advertising throughout 1983. 
As a result, too many entrepreneurs 
launched software ventures, believing 
the market had turned into a year- 
round business. With software sales 
having taken a nosedive for half a 


Newcomers. Established products in the 
home computer market should see good 
growth this year, but systems from new play- 
ers will also sell well. 
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year, weaker competitors are expect- 
ed to close up shop by the first quar- 
ter, 985. 

“T am not calling it a glut, but 
there has been a dramatic increase in 
both the number of publishers and 
titles, based on the optimistic projec- 
tions of last year,’’ says Fred Cutler, 
general manager of the consumer 
products division at Digital Research 
Inc., Pacific Grove, Calif., which is 
marketing the Personal CP/M oper- 
ating system for the home market. 
“And I do not think we will see any 
more home computers being sold 
than people thought last year.” 

The fundamental problem is over- 
reliance on price cuts as the chief 
means of spurring business, Cutler 
warns. ‘“‘Perhaps if Jack Tramiel real- 
ly does drive prices down to $175 on 
Atari’s 800XL and Commodore re- 
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sponds, it will give us a little pop in 
market sales. But that is not address- 
ing the much broader concern of 
why do we need a computer in the 
home. 

“So you end up with more people 
buying low-end computers to see 
what home computing is all about. 
They get dissatisfied once they begin 
to use them, and that will cause an 
even bigger problem next year when 
they ask once again, ‘Why do we 
need a home computer?’ ” 

More growth. Still, the market is 
expected to continue its growth. Info 
Corp., Cupertino, Calif., places 1984 
world sales of computers retailing for 
less than $1,000 at $4.3 billion, rising 
to $7.1 billion in 1985. 

Home computers are not headed 
for the same future as video-game 
machines, assures Fred Shimp, senior 


js NEC’s Hamada. Just 
he majority of software 





buyer of consumer electronics at K 
Mart Corp., in Troy, Mich., which 
sells Commodore and Atari prod- 
ucts. He thinks Tramiel’s takeover of 
Atari and aggressive marketing will 
stimulate consumer awareness in the 
pivotal Christmas season. 

Tandy Corp., Fort Worth, Texas, 
ranked by many as a distant second 
behind Commodore, is selling three 
times as many of its Radio Shack 
Color Computers as it was a year 
ago, says Ed Juge, director of market 
planning. 

The home market, he says, is 
sharply divided into two segments— 
the low-end machines priced below 
$300, and units priced around 
$1,200. The 6809-based Color Com- 
puter sells for $160 for 16-K of 
memory and the standard Basic pro- 
graming language. At present, Juge 
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sees no need for a midrange home 
computer, an area troubling Spinna- 
ker’s Bowman. “We think we are 
missing 40% of the software sales 
without a midrange computer [priced 
between the $300 and $1,000 units],” 
Bowman says. 

Home-entertainment software pro- 
ducer Activision Inc., of Mountain 
View, Calif., see hardware sales fall- 
ing by as much as 30% from last 
year’s pace, but it also expects to see 
some new life this fall. In September, 
the firm will ship its first game pack- 
ages for the emerging MSX machine 
standard to Japan and European 
markets. —J. Robert Lineback 


IBM-EC. accord: 


who benefits? 





Brussels—Most European computer- 
industry executives are wondering 
whether anyone other than the de- 
fendant will benefit from the suspen- 
sion of the unfair practices suit 
against IBM Corp. by the Commis- 
sion of the European Communities. 

The result of the settlement of the 
case [ElectronicsWeek, July 30, 1984, 


nnounce 
there as soon as 
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p.15] is that European manufacturers 
wanting to take advantage of the 
concessions exacted from the Ar- 
monk, N.Y., firm would have to 
change the nature of their business 
more markedly than IBM would. 
“They [the EC commissioners] sim- 
ply didn’t go far enough,” laments 
the managing director of a major Eu- 
ropean computer manufacturer, who 
requests anonymity. ‘““There’s just no 
way I can see that this will benefit 
mainstream European equipment 
manufacturers.” 

The most likely to benefit from the 
decision are manufacturers of IBM- 
compatible peripheral equipment 
that have production or research and 
development activities in a Common 
Market country. At the moment, 
only West Germany’s Nixdorf clear- 
ly falls into this category. 

Other European companies want- 
ing to take full advantage of the ar- 
rangement would, quite simply, have 
to make a decision to get into the 
IBM-compatible business. In Europe, 
as in the rest of the world, this busi- 
ness is dominated by such Japanese 
firms as Fujitsu and Hitachi, which 
carry out their computer research 
and production in Japan. 

The 12-year-old case revolved 
around an accusation that IBM has 
abused its dominant position in the 
European market. The essence of the 
Commission’s objection was that 





IBM would announce new main- 
frame computers but not publish the 
interface information essential to 
competing suppliers of software and 
peripheral equipment until it had be- 
gun delivering them. 

As development of such equip- 
ment is a time-consuming process, 
IBM virtually locked up the peri- 
pherals and software market for its 
new mainframes for as much as sev- 
eral years. This situation, contends 
the EC, violates the Treaty of Rome, 
which is the basis of the Common 
Market. The commission was thus 
prepared to levy a heavy fine on the 
U.S. company in addition to order- 
ing it to publish interface informa- 
tion at the same time that it an- 
nounces its new products. 

Suspended. In what amounts to a 
compromise on its previous de- 
mands, the Commission has agreed 
to suspend its action against IBM 
until at least 1990. In exchange, IBM 
committed itself to a number of un- 
dertakings, the most vital of which is 
IBM’s agreement to release interface 
information within four months of 
product announcements. IBM 1s al- 
ready beginning to do so (see “IBM 
unveils System/370 interface data,” 
below). The EC claims that this will 
foster more competition in the Euro- 
pean market. 

“IBM is now willing to give out 
information that will enable competi- 
tors to really compete,”’ asserts Frans 
Andriessen, the EC commissioner re- 
sponsible for competition. “A sub- 
stantial change is going to come 
about in IBM’s business practices. 
This will make it possible for an im- 
proved competitive situation.” 

Most industry observers are skepti- 
cal.““What IBM is giving away [in 
the settlement] is absolutely nothing 
of value,” argues one Paris-based 
data-processing industry consultant. 
“The agreement is really very little 
more than window dressing. 

“For starters, IBM already re- 
leases all of the information required 
by the undertaking, so what we’re 
talking about is a question of tim- 
ing,” he explains. “And with Europe- 
an manufacturers already turning 
their energy toward the establish- 
ment of the OSI [open systems inter- 
connection] standard, it’s difficult to 
believe that they’re going to jump on 
the IBM-compatible bandwagon.” 

Still, some industry executives 
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SIEMENS 


Measurement and control -— 


The future lies 
with microcomputers 





Microcomputers are marking the 
future - even in the areas o 
instrumentation and testing, 
process control as well as in all 
machine-tool and system 
construction. Thus, the single 
formula for success for European 
machine-tool manufacturers Is this: 
olan now to take advantage of 
powerful microcomputer systems. 


Siemens, the leading European 
microcomputer manufacturer, 

can help you reach this goal with 
its reliable standard board systems 
and development systems. 
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Siemens’ Microcomputer Board 
Systems SMP/AMS/PMS 


® are based on a future-oriented 
series concept 

@ feature a highly modular 
configuration for easy imple- 
mentation 

@ are upward and downward 
compatible for 8/16 and 32 bits 

@ enable custom-tailored solutions 
that you can expand at any time 

@ can thus be used anywhere. 


As a.user, you gain: 


@ drastically reduced 
evelopment time 


from Siemens. 


@ simplified application of 
a modern and highly complex 
technology 

@ freed up development capacity 
to do your programming. 


Furthermore, you'll be Supported 
by our powerful system software 
and experienced application 
engineers. If you'd like to learn 
more, write to Siemens AG, 
Infoservice/B 8426, Postfach 156, 
oe Furth, quoting “SMP/AMS/ 


SMP, AMS, and PMS - 
the microcomputer systems — 
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-- 125 MHz pixel-rate performance. With 
memory parts count cut by 75%. And 
cost savings more than 50%. The unique 
TMS4416 16K x 4 DRAM from Texas 
Instruments is the first 64K dynamic 
random-access memory (DRAM) in the 
world that could provide this perfor 
mance at that price. And that’s why it 
was chosen for the new, advanced 
Tektronix 4115B Computer Display 
Terminal. 

Designed for the most demanding 
CAD/CAM applications, the Tektronix 
4115B features a high-resolution color 
raster-scan display. This 60-Hz, non- 
interlaced, flicker-free display provides 
resolution of 1280 x 1024 pixels. Up to 
256 colors can be displayed at one time 
from its palette of 16 million colors! 





System-wide cost savings 

By upgrading from four 16K devices per 
single in-line package to one TMS4416 
ByFour™ DRAM (see photo), Tektronix 
cut costs by more than 50% and memory 
parts count by four times. 

System costs also were lowered, due to 
fewer interconnects and support circuits. 
This reduced inventory, cut power re- 
quirements, and enhanced reliability. 


Lower power, higher reliability 
With one 5-V power supply at 130 mW 
per 64K, the TMS4416 significantly cut 
power consumption. This increased 
power supply margins and reduced noise. 
Plus, lower heat dissipation and fewer in- 
terconnects improved system reliability. 
oe?” Equally important, TI met Tektronix’s 
7 critical delivery schedule. 





Meets many design needs 

Where can the TMS4416 help you? In 

personal and small business computers. 

les Intelligent terminals requiring 16K- and 
32kK-byte memory modularity. Single- 
board microcomputers. And more. 

| an The output/enable feature makes 

— Ct. interfacing the TMS4416 with micro- 

' processors simple. # 


™ Trademark of Texas Instruments Incorporated 


<q An exceptionally “clean solution,” TI's 
TMS4416 16K x 4 DRAM enabled 
Tektronix to reduce memory component 
count by four in its new 4115B Computer 
Display Terminal. Each TMS4416 replaced 
four 16K devices mounted on a single in-line 
package. 
© 1984 TI 27-4991A 





16K x 4 DRAM cuts 
costs by 50% for Tektronix. 


¥ TMS4500A 


© TMS4416 *TMS4416 





For a cost-effective, low-power memory 
system that uses minimum board space, 
combine the TMS4416 or the TMS4164 64K 
DRAM with the TMS4500A. 


One TI chi 
links DRAMs 
with CPUs. 


TI’s TMS4500A DRAM controller saves 
design time and IC costs. 

Easy to use, the TMS4500A supplies a 
reliable, single-chip interface between dy- 
namic memory and the microprocessor. 

The TMS4500A speeds and simplifies 
your design task by providing address 
multiplexing, cycle timing, arbitration 
logic, and tefreshing—all on one chip. It 
saves substantial design time, circuitry, 
board space, and power. Plus replaces as 
many as 15 discrete support ICs. 

Highly versatile, the TMS4500A in- 
terfaces with all popular microprocessors. 
And is compatible with DRAMs from 
4K up—from any manufacturer. 

Think of the board space and time 
savings and power reductions possible 
when you combine TMS4416 or 
TMS4164 64K DRAMs with a 
TMS4500A. 

Using the TMS4500A, you can easily 
handle up to 256K bytes per controller 
with TMS4416s or TMS4164s. With 
additional decodes, you can go to 512K 
bytes and more. 


TI’s 64K DRAM 
chip carrier: 
More memory 


in less space. 
TI’s 64K x 1 DRAM, the TMS4164, 


comes in a unique plastic chip carrier 
that lets you pack even more memory 
into less space. 


Dramatic reductions 


in board size 

TI’s low-cost 64K DRAM chip carrier 
provides twice the density of the 
conventional DIP. System size can be 
substantially reduced. And significant 
cost savings realized. 

Unlike conventional DIPs, TT’s 
advanced TMS4164 chip carriers can be 
surface mounted. As a result, the number 
of layers in the printed-circuit board is 


greatly reduced, and fewer boards are 


required. 


Ideal for SIPs 

TI’s 0.285-in. x 0.425-in. surface- 
mounted chip carriers are designed to 
meet the critical height requirements of 
single-in-line packages (SIPs), as well as 
offer the necessary low power dissipation. 
And TI now has in development single- 
in-line module arrays to meet your future 
system needs. 


Two outstanding choices 


in TI 64K DRAMs 

When you need 64K DRAMs, rely 

on TI’s outstanding choices. The 
TMS4164 for high speed, low power, 
and chip carrier packaging. The 
TMS4416 for high bandwidth and 
modularity. Both are cost-efficient. Easy 
to design with. And state of the art. 


New cache-tag 
comparator speeds 
system throughput. 


TI’s new TMS2150 cache-address com- 
parator can improve high-performance 
microprocessor or bit-slice system 
throughput by up to three times. Plus 
reduce cache memory IC count, board 
area, power dissipation, and cost. 


With the TMS2150, no wait states 
need to be implemented in micro- 
processor access cycles in response to 
slower cycling DRAMs. The TMS2150, 
in combination with high-speed static 
RAMs, completes an entire high- 
performance cache memory system. With 
a maximum 45-ns delay from address to 
match valid, the TMS2150 can provide 
TTL performance at one-tenth the parts 
count and 10% of the power. 

Operating from a single +5-V power 
supply, the TMS2150 consists of a high- 
speed 512 x9 static RAM array, parity 
generator and checker, and a 9-bit high- 
speed comparator. 





High-speed cache memory systems utilizing 
the TMS2150 will enable high-performance 
microprocessors to set new cost-performance 
standards with large, low-cost dynamic 

main memory. 


For more information on T1’s high- 
quality 64K DRAMs, DRAM controller, 
cache-tag comparator, and plastic chip 
carrier, call the authorized TI distrib- 
utor nearest you. Or contact 
Texas Instruments Incorporated, 


Dept. SMB@23EC, P.O. Box 809066, 
Dallas, TX 75380-9066. 
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INSTRUMENTS 


Creating useful products 
and services for you. 
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TELE COMMUNICATIONS USE LOW-FREQUENCIES 


PIEZO RINGER—WITH CIRCUIT DESIGN TECHNOLOGY 
FOR CREATING THE MILDEST TONE POSSIBLE 


Murata has made the best use of its original 
ceramic technology to produce the PIEZO 
RINGER , a thin device for telephones that 
gives off a mild tone. The PIEZO RINGER 
perfectly meets the needs in all low-frequency 
communication equipment—such as in elect- 
ronic telephones, car telephones and cordless 
telephones. And with its PIEZO RINGER 
and ceramic resonators, Murata also provides 
useful circuit designing techniques to help you 
use them as easily and efficiently as possible. 


Frequency characteristics of model PKM34EW-1101 
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Input voltage: 30.00 Vp-p 
square wave 

Distance: 100.0 cm 
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Specifications of model PKM34EW-1101 

e@ Acoustic level: 70 dB min. at 1m, 30 Vp-p, 1.1 kHz square wave 
@ Effective input: 40 Vp-p max. 

© Operating temperature range: —20° to +70°C 

e Storage temperature range: —30° to +80°C 








Unit mm 


PKM44EW-1001 PKM44EW-1001A 





Ceralock® is available in a wide variety with a reference oscill- 
ation frequency range of 190KHz to 30MHz for microcomputers. 
Each type is compact, lightweight, highly resistant to shock and 


stable in performance in extreme temperatures. Oscillation 
Circuits incorporating Ceralock®, transistors and ICs need no 
adjustment All Ceralock® can be delivered taped-and-reeled to 
match automatic insertion specifications. 


= CSB Series 
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190~249KHz 250~374KHz 375~429KHz 430~580KHz 581~800KHz 
= CSA Series 
CSALIDILIMK CSALILILIMG CSALILI 





MS/MT/MX 
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0.8~2.3MHz  2.4~6.4MHz —-55.0~30MHz 
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@|n addition, MURATA also provides a variety of its other ori- 
ginal electronic components for all telephone requirements. 
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Electronic 
Telephone 


Car Telephone 


Cordless 
Telephone 







MURATA ERIE NORTH AMERICA, INC....-----)-----:.:::02000e Phone:404-953-1799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE.. Phone:312-297-5560 Telex:281009 
MURATA ERIE ELEKTRONIK GMBH (WestGermany) Phone:091 1-66870 Telex:623763 
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MURATA MFG. CO., LTD. Seoul Branch (Korea) -- Phone:720-7605/720-7321 Telex:25858 


point to the fact that this is the first 
time that IBM has admitted an obli- 
gation to make available interface in- 
formation, as well as committing it- 
self to a timetable for such disclo- 
sure. Perhaps more important, IBM 
has acknowledged, also for the first 
time, that it supports OSI as the 
world standard for connecting com- 
puter systems. 

Christopher Wilkinson, head of 
the EC’s task force for information 
technology, is confident that OSI 
now has a far better chance for adop- 
tion as the industry standard than 
IBM’s System Network Architecture. 
“The European Community will con- 
tinue to pursue OSI standards for 
telecommunications and information 
technologies in the community,” he 
says. “We are reassured that IBM 
has stated it will participate.” 

“SNA is not a standard. Were 
SNA to extend beyond the market 
leader to companies at large, then 
SNA would have to enter the public 
domain.” But in practice, Wilkinson 
thinks that SNA _ will progressively 
give up ground because it is not the 
latest technological concept, and that 
since OSI is much more modern and 
adapted to distributed processing, it 
will gradually replace SNA. 

Several months ago, in what most 
observers saw aS a move aimed at 
countering the adoption of SNA as a 
de facto standard, the principal Euro- 
pean computer manufacturers agreed 
to work together in order to foster 
the adoption of OSI as the industry 
standard [Electronics, March 22, 
1984, p. 63]. —Robert T. Gallagher 


DATA NETWORKS 


IBM joint venture 


to test EC accord 





London—The litigious clouds that 
have long hung over IBM Corp.’s 
European activities may have cleared 
just in time to get a proposed joint 
venture with British Telecom off to a 
flying start. The two monoliths want 
to set up a network management ser- 
vice in the UK, using British Tele- 
com’s communications hardware and 
know-how and IBM’s proprietary 





Bridge builder. British Telecom’s Ronald 
Back insists the joint network proposed by BT 
and IBM will have bridges to both IBM’s SNA 
architecture and the ISO’s OSI! protocols. 


Systems Network Architecture. 

British Telecom says it is still 
committed to following the Interna- 
tional Organization for Standardiza- 
tion’s open-systems interconnection 
(OSI) model for public packet- 
switched services and plans to pro- 
vide gateways between OSI systems 
and SNA nets. However, many peo- 
ple in the data communications busi- 
ness nonetheless are concerned that 
the joint company would dominate 
the nascent value-added-network 
(VAN) market and establish SNA as 
a de facto standard. 

Now, Norman Tebbit, the Trade 
and Industry minister, has asked for 


' industry comment before he decides 


in September whether or not to grant 
the venture a license. IBM’s new- 
found willingness to make life easier 
for competitors wanting to attach to 
SNA—outlined in its settlement with 
the Commission of the European 
Communities—will weigh in the Ar- 
monk, N.Y., firm’s favor. 

The plans outlined by British Tele- 
com and IBM UK Ltd. call for both 
network management and value-add- 
ed services. In such a network, intel- 
ligent computers handle security and 
access control, plus fault recovery 
and administration, all the time gath- 
ering network loading statistics and 
allocating costs. VANs provide elec- 
tronic mail and computer data-base 
links for use in insurance, banking, 
retailing, and the like. 

Aside from British Telecom and 
IBM, Britain’s ICL plc has been lay- 


ing plans for the VAN market in 
collaboration with AT&T Co. AT&T 
will supply packet-switching equip- 
ment, protocol processors, and a bi- 
directional gateway to NET 1000, 
AT&T’s own U.S. network. ICL’s 
first customer, the Article Number 
Association, will use the network for 
the exchange of orders, invoices, 
credit, and delivery notes between re- 
tailers and suppliers in the UK. 

IBM and British Telecom, mean- 
while, have an inside track on an 
electronic-funds-transfer point-of-sale 
service being contemplated by 20 of 
the City of London’s largest banks, 
banded together in the Committee of 
London Clearing Banks. 

Competition shaken. ICL and oth- 
er manufacturers fear that they 
would very quickly be swamped by 
the combined market power of IBM 
and British Telecom. British Tele- 
com is attempting to reassure them 
by promising that its packet-switched 
data network will take on OSI stan- 
dards as they are ratified. Also, it 
says it will work with IBM to pro- 
vide bridges between the two types of 
nets. 

Says Ronald Back, managing di- 
rector of British Telecom’s Network 
Services, “Our plan for the future is 
rooted in the firm belief that there 
should, in the end, be just one set of 
standards . . . but it is still a long 
way off. In the meantime, we have to 
cater for the needs of our customers 
who: are ‘peared ‘to  €xisting 
protocols.” 

British Telecom’s success in bridg- 
ing the two networks now depends 
on how IBM interprets its limited 
agreement with the EC (see story, p. 
20). “IBM recognizes—and favors— 
the widespread interest in intercon- 
necting systems and networks of dif- 
ferent manufacturers and will pub- 
lish extensive information about it, 
including formats and _ protocols 
which facilitate attachment by com- 
petitors of their systems or networks 
to IBM SNA networks,” it says. 

Also, IBM, in a step to counter 
charges that SNA’s hierarchic struc- 
ture leaves network control very 
much in its control, has agreed to 
make network diagnostic programs 
accessible to attached equipment. 

Britain’s ICL thinks the accord 
leaves loopholes, as it can take two 
years for competitors to implement 
changes in their own products suffi- 
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cient to interwork with IBM’s. ICL’s 
view is that interface information 
should be released no later than the 
time of its announcement, rather 
than shipment. —Kevin Smith 


Design programs 


aid IC testability 





Princeton, N.J.—As digital very 
large-scale integrated circuits in- 
crease in density and complexity, the 
cost of testing them rises exponen- 
tially. One of the most promising so- 
lutions to the expense of VLSI test- 
ing is called design for testability, or 
DFT: design methods, procedures, 
and rules which, when applied, result 
in circuits that are substantially easi- 
er to test. 

DFT can radically decrease the 
cost of testing, but because it re- 
quires additional on-chip test circuit- 
ry, it does not come cheaply. The 
question becomes how much DFT is 
necessary for each VLSI design. 

Siemens Corporate Research and 
Support Inc.’s Research and Tech- 
nology Laboratories, Princeton, N.J., 
have developed an experimental sys- 
tem called IDAS (for Integrated De- 
sign for Testability and Automatic 
Test Generation System) that an- 
swers that question and does quite a 
bit more. 

IDAS is built around a Daisy Sys- 
tems Corp. work station and a group 
of specialized software programs that 
perform testability analysis, a predic- 
tion of test cost, automatic testabili- 
ty, and optimization of the test pat- 
tern for the modified IC design. 

The elements of the IDAS system 
include: 

m CADAT, a logic and concurrent 
fault simulator. 

=» HECTOR, a heuristic controllabi- 
lity/observability tree-search pro- 
gram for testability analysis. 

=» ATWIG, an automatic test-pat- 
tern generator with inherent guid- 
ance for combinational and sequen- 
tial digital circuits that is based on 
the HECTOR testability analysis. 

m PRETEST, a program that pre- 
dicts the total cost of ATWIG. 
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m EDIT, a number of programs for 
evaluation, display, and improve- 
ment of testability that assist the de- 
signer through graphical representa- 
tions to isolate testability problems 
in a circuit and to identify the 
causes of potential problems. One of 
these programs also automatically 
selects the flip-flops to be included 
in an incomplete scan path (see “In- 
complete scan path saves silicon,” 
below) for a given circuit. 

IDAS provides the designer with 
immediate access to test-design tools 
with minimal human interaction. In 
addition, an interactive environment 
enhanced by graphical feedback 
from the analysis tools is provided 
to improve testability. 

In actual practice, an engineer de- 
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signs a digital IC at the Daisy work 
station. From there he sends the de- 
sign to a data base containing CA- 
DAT, HECTOR, PRETEST, 
EDIT, and ATWIG, which are all 
resident in a Digital Equipment 
Corp. VAX 11/780 or some other 
large computer. 

By typing a suitable command on 
his work station, the designer feeds 
a CADAT logic simulation of his 
circuit into the HECTOR testability 
analysis program. HECTOR’s out- 
put is then given to PRETEST for 
calculation of the circuit’s test cov- 
erage. If the test coverage is below a 
certain design objective, the infor- 
mation from HECTOR is fed into 
EDIT, which suggests how to in- 
crease testability. The designer can 
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then modify the circuit on his work 
station, possibly adding more test 
points, incomplete scan-path circuit- 
ry, or full scan-path circuitry. The 
modified circuit is fed down the 
software path again. If EDIT has a 
satisfactory result, the new HEC- 
TOR data is fed into ATWIG. The 
resulting pattern is tested for fault 
coverage against a CADAT fault 
simulation. If satisfactory, this same 


COMPUTER-AIDED DESIGN 


silicon compiler and wafer ICs 


pattern can later be used for actual 
chip testing. 

Currently, IDAS can test a circuit 
with as many as 10,000 nodes. All 
initial work that was done with 
IDAS involved emitter-coupled-log- 
ic circuitry, but Siemens has a com- 
plementary-MOS capability in the 
works. A cycle for typical 600- to 
1,000-gate ECL designs have taken 
less than 5 min. —Jerry Lyman. 


teamed for signal processing 





Edinburgh, Scotland—Tomorrow’s 
systems designers will likely use sili- 
con compilers to turn systems speci- 
fications into very large-scale inte- 
grated circuits automatically, and 
they may also use wafer-scale ICs in 
place of printed-circuit boards and 
custom chips. That, at least, is the 
view of researchers at Edinburgh 
University, where a project to devel- 
op a silicon compiler for signal pro- 
cessing circuits will shortly be ex- 
tended to take on wafer-scale ICs 
(see “Signal processing on a wafer- 
scale IC,” right). 

Regardless of how Edinburgh’s 
wafer-scale project works out, chip 
designs automatically generated from 
a brief functional description are just 
around the corner [Electronics, May 
3, 1984, p. 121]. Several companies 
are working on design synthesis, in- 
cluding IBM Corp. [Electronics, May 
17, 1984, p. 97]. 

Second opinion. Another company 
working on silicon compilers is Sili- 
con Design Labs Inc., in Basking 
Ridge, N.J. [Electronics, June 28, 
1984, p. 14]. Misha Buric, a founder 
of the company, says that the design 
of the Edinburgh machine has its 
limitations. 

“It was designed specifically for 
bit-serial processing architecture and 
can be used only with signal-process- 
ing tasks,” he says. “In our case, we 
are more flexible in terms of archi- 
tecture. We are not limiting the de- 
signer to a particular architecture.” 

Peter B. Denyer and David Ren- 
shaw, of the Department of Electri- 
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cal Engineering, and Neil Bergmann, 
of the Department of Computer Sci- 
ence, first described such a silicon 
compiler in 1982 [Electronics, July 
28, 1982, p. 68]. It aroused industry 
interest but was then unproven. Now 
it has a track record and has been 
shown to work. 

Silicon compilers can be used by a 
systems designer with no experience 
in designing VLSI chips in order to 
turn around chip designs quickly and 








cheaply, as well as to produce a first- 
time-right, error-free design. Using 
Edinburgh’s compiler, for example, 
one designer with no previous experi- 
ence of IC design, produced a 


16,000-transistor system in just four 


weeks. 

His five-chip set replaces a system 
containing 160 TTL parts with a 
power consumption of 10 W. This 
TTL version took six months to de- 
sign and debug. The chip set is for 
use as a fast equalizer in a modem 
polling setup, but could just as easily 
have been used in a linear-predictive- 
coding system for speech synthesis, 
or as part of a spectral analysis 
system. 

Other chips designed with First 
(for fast implementation of real-time 
signal transforms) for academic ap- 
plications include a variety of finite- 
impulse-response filters, adaptive 
echo cancellers, and both parallel 
and pipelined fast-Fourier-transform 
engines. 

It was not always thus. Renshaw, 
speaking at a recent workshop on sil- 
icon compilation organized by Edin- 
burgh University’s Department of 
Computer Science, says the compiler 
was not suitable for industry at first. 

To begin with, First was imple- 
mented on a dated 5-um n-MOS 
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Software environment. The 
software support for the First 
system consists of a small suite 
of programs providing the de- 
signer with a complete, special- 
ized design environment. 


process. But now, Denyer 
and Renshaw have de- 
signed a full library of 3- 
um complementary-MOS 
cells and will be describ- 
ing them in a paper to be 
presented at the Tenth 
European Solid-State Cir- 
cuits Conference to be 
held in Edinburgh from 
September 19 to 21. The 
CMOS-based library may 
deliver VLSI chips of suf- 
ficient complexity to in- 
terest industry. 

Also, First software 
now runs on Digital Equipment 
Corp. VAX 11/750 hardware run- 
ning under Unix. Added front-end 
software tailors First to an applica- 
tion. For example, the specifications 
of a ladder filter need only be en- 
tered into the front-end compiler and 
First will generate a suitable chip de- 
sign automatically. 

Also new is a graphics display out- 
put facility that will generate output 
waveform simulations so a user can 
check his design. Now, says Ren- 
shaw, the university is looking for 
ways to commercialize First. 

First is based on the use of a novel 
bit-serial architecture. It compiles a 
circuit from a library of simple bit- 
serial cells such as multipliers, add- 
ers, and delayers, which it connects 
into a network or flow graph. 

The design is hierarchical so a 
user may call and connect four mul- 
tipliers, an adder, and a subtracter to 
create a complex multiplier that be- 
comes a new system operator to be 
called as required. Throughout this 
hierarchy of primitives, operators, 
chips, subsystems and systems, com- 
munication is by simple and easily 
partitioned bit-serial links. 

During chip layout, First works to 
a fixed floor plan placing cell func- 
tions on either side of a central com- 
munications channel or core. Primi- 
tives are then wired up through the 
communications channel. 

The core does not monopolize the 
chip area, as might be the case with 
bit-parallel architectures, because bit- 
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serial signals occupy a single wire. 
After bonding pads, clocks, and pow- 
er supply lines are added, the chip is 
complete. 

First also supports a system simu- 
lator for debugging the system de- 
scription. The simulator runs from 
the same high-level system descrip- 


DISTRIBUTION 


Maverick vendor of Japanese ICs 
stirs controversy over practices 


Los Angeles—Although relatively 
unknown outside U.S. component 
purchasing circles, CAL-ABCO, a 
distributor of Japanese integrated cir- 
cuits, stirs up some strong opinions. 
The privately owned company has 
achieved meteoric growth since early 
1983—-with sales now approaching 
$100 million—in a manner that 
causes controversy in the tightly knit 
distribution community. 

The company has been able to ob- 
tain a continuous supply of nearly 
impossible-to-get memory and pro- 
cessor parts, and to deliver them 
quickly, but at premium prices—tri- 
ple the normal prices for random- 
access memories and even more for 
the short-supply low-power Schottky 
TTL chips needed for personal com- 
puters. This practice has evoked 









LISTINGS AND ERRORS 


MASK GEOMETRY 


























































tion file that is used by the 
compiler. This last stage 
completes the design loop 
and delivers an error-free 
system implementation. 

There are two distinct 
compiler developments at 
Edinburgh, one of them a 
gate array compiler devel- 
oped by Lattice Logic Ltd. 
in Edinburgh and adopted 
by Ferranti Electronics Ltd., 
Oldham, Lancs, VLSI 
Technology Inc. in San Jose, 
Calif., and by the Swiss Fela 
Group of Companies. 

The other package is the 
First compiler for signal- 
processing circuits. There 
are major differences be- 
tween the two, though both 
groups of developers work 
closely together. 

The Lattice Logic compiler works 
from a completed logic diagram. The 
First compiler works from a simple 
functional description of the required 
circuit and thus captures or takes in 
virtually the entire design process— 
not just translating it into an IC de- 
sign. —Kevin Smith 


charges that the parts originated in 
the “gray market,” in which parts 
move in an unconventional manner 
between manufacturer, distributor, 
and customer. Gray markets usually 
exist when parts and products are in 
short supply. 

Moreover, as today’s supply-and- 
demand situation for components has 
come more nearly into balance, the 
firm just as aggressively is seeking 
further expansion by undercutting 
prices, primarily in memory prod- 
ucts. For example, during the indus- 
try’s recent parts shortage, CAL- 
ABCO was selling the 6116 2-K-by- 
8-bit complementary-MOS RAM for 
$12.50, versus about $5.45 charged 
by other U.S. distributors. Now, it is 
offering the same part at $4.50 while 
others are charging $5. Large-quanti- 
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world supply can be balanced with U.S. demand,” says CAL-ABCO’s Alex Sandel (right), who 
founded a firm with Benny Alagam and Jason Barzalay to take advantage of the situation. 


ty buyers jump for this deal, al- 
though smaller ones say the saving is 
not significant. 

The fact that CAL-ABCO does 
not follow the time-tested business 
methods of other U.S. distributors is 
indeed fundamental to the firm’s ba- 
sic operating plan, according to the 
principals. “We don’t want to be 
seen in that mold,” says Alex Sandel, 
president. Along with fellow Israel- 
ites Jason Barzalay and Benny Ala- 
gam, he formed the company in Jan- 
uary 1983, out of two firms already 
in the business. 

Major changes. The rationale for 
CAL-ABCO is based on major 
changes in the semiconductor indus- 
try since the late 1970s: “It has 
turned into a true global market- 
place, where world supply can be 
balanced with U.S. demand,” Sandel 
says. In his view, understanding of 
“this global-marketplace reality’ has 
lagged to the extent that CAL- 
ABCO could step into it and grow 
so fast before competitors could 
catch on. 

The keystone, of course, is getting 
Japanese ICs, and the firm maintains 
a 15-person Tokyo office to assure a 
supply. What is little understood 
even by many insiders is that Japa- 
nese manufacturers have surpluses 
available; production runs undertak- 
en for domestic customers often ex- 


30 


ceed what is eventually needed. 

CAL-ABCO buys these on a regu- 
lar basis and also does much business 
with the giant Japanese trading 
firms, which handle semiconductors 
much as they would any other com- 
modity. Sandel picked up the initial 
idea for doing business in this man- 
ner when he was Far Eastern manag- 
er for the Microelectronics Division 
of Rockwell Corp. in the mid-1970s. 

Getting along. As for relations 
with the Japanese semiconductor 
firms, “some of them love us” for 
taking the leftovers without fanfare, 
claims Sandel. “For the same reason, 
their U.S. rep firms hate us.” 

It is Sandel’s contention that Japa- 
nese semiconductor management offi- 
cials generally are not comfortable 
with the U.S. distribution or repre- 
sentative system, since it does not 
exist in a similar form in their home 
country. The concept of the stocking 
distributor, in fact, is alien to Japa- 
nese efficiency techniques, which em- 


phasize just-in-time delivery of parts | 


directly from the manufacturer. 
CAL-ABCO ships its ICs from the 
Tokyo office to a central warehouse 
in Van Nuys, from which it supplies 
six U.S. branches within days after 
getting government approvals. The 
company plans to move into a new 
facility with triple the space at near- 
by Woodland Hills by September 
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and will add 12 more regional U.S. 
offices by year-end, Sandel says. 

It stocks about 400,000 parts, 
worth approximately $20 million 
from such manufacturers as NEC 
Corp., Oki Electric, Toshiba Corp., 
Hitachi Ltd. and Mitsubishi Electric. 
The firm stresses immediate delivery 
of orders as large as 50,000 pieces. 
“That’s our livelihood,” says Sandel, 
“or why else come to a distributor?” 

As might be expected, skepticism 
abounds about the continued pros- 
perity of CAL-ABCO during a peri- 
od when parts are available through 
established channels. In this camp is 
Benjamin K. Sharfi, president and 
founder of General Micro Systems 
Inc., a small but fast-growing Ontar- 
10, Calif., producer of disk control- 
lers and board computers. “An OEM 
like us has to have stability; prices 
and supply can’t fluctuate,’ notes 
Sharfi who, like Sandel, is an alum- 
nus of Rockwell. 

Sharfi had to buy CMOS memory 
and simple inverter parts from CAL- 
ABCO during the shortage, ‘or else 
not get my products out the door.” 
But the high-priced experience ran- 
kles, and he is sticking with his 
neighborhood distributor henceforth. 
“It’s a business decision, nothing per- 
sonal, but others probably feel the 
same,” he says. 

Cognizant. Sandel is aware of simi- 
lar attitudes, but claims that previous 
customers, which include firms in 
the Fortune 500 class, have contin- 
ued to do business with CAL-ABCO. 
He declines to name the companies, 
citing the familiar reluctance of cus- 
tomers to own up to buying Japanese 
components. 

Suprisingly, however, top U.S. dis- 
tribution officials see little threat that 
CAL-ABCO will have any lasting 
impact in the marketplace. “It 
sounds different, all right,’ notes 
Anthony R. Hamilton, chairman of 
industry leader Avnet, Inc., and who 
knows few details about the firm. 
‘They can be very successful in good 
times, but can they make it in the 
bad times because of the risk and 
speculative nature?” 

Sandel disavows any intention of 
tempering his firm’s plans by seeking 
exclusive franchises for components, 
in the manner of U.S. distributors. 
‘‘My franchise is with the buyer,” he 
Says, ““getting him the best deal pos- 
sible.” —Larry Waller 




























































ElectronicsWeek/ August 13, 1984 


ElectronicsWeek is important to him... 
I'm sure it's important to me. 
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Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


And they're successful ... the first in line to lead an 
important project...the first in line for a promotion. It’s 
certainly not magic. Usually it’s a combination of hard 
work, brains, guts and desire. 


It probably means they read ElectronicsWeek ... regu- 
larly. 


ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the “leading edge” 
of the industry. And just as we've been providing 
many of your colleagues with the right information, 
the important information— when they need it most 
—so too can we provide it for you. 


Every week an ElectronicsWeek subscriber receives 
an issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you're holding. 


But, you really don’t have to believe us. Just ask the 
person who's always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card Is 
missing, write: Circulation Manager, ElectronicsWeek, 
PO. Box 511, Hightstown, N.J. 08520. 
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CRT 
Testing. 


Sixth Electrical Overstress/Electro- 
static Discharge Symposium, IIT Re- 
search Institute and EOS/ESD Asso- 
ciation (Stephen Halperin and Asso- 
ciates, P.O. Box 1225, Elmhurst, Ill. 
60126), Marriott Hotel, Philadelphia, 
Oct. 2-4. 


16th International Information Man- 
agement Congress—Informatics 84, 
IMC and Micrographics Society of 
Singapore (IMC Informatics 84, P.O. 


Box 34404, Bethesda, Md. 20817), 


Hyatt Regency Hotel, Singapore, 


Oct. 2-4. 


Third QualTest Conference and Ex- 
position, Society of Manufacturing 
Engineers (SME, Public Relations 
Department, 1 SME Dr., P.O. Box 
930, Dearborn, Mich. 48121), Cin- 
cinnati Convention/Exposition Cen- 
ter, Cincinnati, Oct. 2-4. 


Washington, D.C. 20006), Los Ange- 
les, Oct. 8-11. 


Advances in Microprocessor Peri- 
pherals, IEEE (Scientific Committee, 
Secretariat des Journées d’Electroni- 
que et de Microtechnique, Departe- 
ment d’Electricité-EPFL, 16, Chemin 
de Bellerive, CH-1007 Lausanne, 
Switzerland), Switzerland, Oct. 9-11. 


16th National Sampe Technical Con- 
ference, Society for the Advance- 
ment of Material and Process Engi- 
neering (Marge Smith, National 
Sampe Business Office, P.O. Box 
613, Azusa, Calif. 91702), Four Sea- 
sons Motor Inn, Albuquerque, N.M.., 
Oct. 9-11. 





Electronics Manufacturing Technol- 
ogies and Systems Conference, Soci- 
ety of Manufacturing Engineers (So- 
ciety of Manufacturing Engineers, 


Northcon/84 and Mini/Micro Public Relations Department, 1 SME 
Northwest-84, IEEE (Electronic. Dr., P.O. Box 930, Dearborn, Mich. 
Color character © Conventions Inc., 8110 Airport 48121), North Carolina State Univer- 


generators... 


Designed for bench use— 
Model 801C ° 


e Easily programmed through the 
front panel keyboard 

@ Quick recall of up to 18 formats 
or make up your own 

e Select from five monochrome 
patterns and 16 color patterns 

e A 64 character library to choose 
Ko) ake) sat-1,comollmenua) 
characters 


Designed for automated 
test systems— 
Model 801CE 


e Easily programmed via the 
IEEF-488 GPIB 
e Same functions as the 801C 


Blvd., Los Angeles, Calif. 90045), Se- 
attle Center Coliseum, Seattle, Oct. 
2-4. 


27th Biennial International Electri- 
cal, Electronics Conference and Ex- 
position, Canadian Region, TEEE 
(The Hilda Wilson Group, 20 Eglin- 
ton Ave. E., Suite 203, Toronto, On- 
tario M4P 1A9 Canada), Metro To- 
ronto Convention Centre, Oct. 7-9. 


National Conference on the Ad- 
vancement of Research, National Re- 
search Council (Chester McKee, Of- 
fice of Scientific & Engineering Per- 
sonnel, National Research Council, 
2101 Constitution Ave. N.W., Wash- 
ington, D.C. 20418), Colonial Wil- 
liamsburg, Va., Oct. 7-10. 


International Conference on Com- 


sity, Raleigh, N.C., Oct. 9-11. 


Third Southwest Computer Confer- 
ence, Southwest Computer Confer- 
ence (E. Z. Millsion, SWCC, P.O. 
Box 950, Norman, Okla. 73070), 
Tulsa Convention Center, Tulsa, 
Okla., Oct. 9-11. 


International Conference on Sys- 
tems, Man, and Cybernetics, [EEE 
(M.E. El-Hawary, Technical Univer- 
sity of Nova Scotia, P.O. Box 1000, 
Halifax, Nova Scotia B3J 2X4 Cana- 
da), Chateau Halifax Hotel, Halifax, 
Oct. 9-12. 


Localnet 84, Online Conferences 
Ltd. (Online Conferences Ltd., Pin- 
ner Green House, Ash Hill Dr., Pin- 
ner HAS 2AE, Middlesex, UK), 
Sheraton Harbor Island Hotel, San 





e 34 additional color patterns puter Design, IEEE (Albert E. Diego, Oct. 10-12. 
e Custom patterns can be down- Ruehli, IBM Corp., Thomas J. Wat- 
loaded from the GPIB son Jr. Research Center, P.O. Box 
218, D/523, 81-ZO3, Yorktown Seminar 
(OF) |eymnx-) (=> MUM ie) mleliclvestclilever Heights, N.Y. 10598), Rye Town 


Quantum DATA 
455 Kehoe, Carol Stream, IL 60188 
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Hilton, Port Chester, N.Y., Oct. 7- 
11. 


60th Fall Conference, EIA (Mark V. 
Rosenker, Staff Vice President, Pub- 
lic Affairs, EIA, 2001 Eye St. N.W., 


The Military Electronics Market, 
EIA (EIA, Government Division/ 
Requirements Committee, 2001 Eye 
St. N.W., Washington, D.C. 20006), 
Century Plaza Hotel, Los Angeles, 
Oct. 9-11. 
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A slight increase in the production of most electron- 
icS goods enabled the ElectronicsWeek |Index to post a 
modest rise in the latest week. Manufacturers of com- 
puters and other office equipment reported the largest 
increase in production, up 1.5%, though the produc- 
tion of radio and television equipment dropped by 
9.5%. The Index was also boosted by a large increase 
in the production of automobiles during the early part 
of July. 

With the report that the nation’s gross national prod- 
uct increased at an annual rate of 10.1% in this year’s 
first quarter and 7.5% in the second, the U.S. econo- 
my is in its strongest upturn in 30 years. But not 
everyone finds this pleasing. Those who fear the econ- 
omy could overheat welcomed the news that the index 
of leading economic indicators fell 0.9% in June, the 
first dip for this important business barometer since a 
0.1% drop in August 1982. (There have been in- 
stances in recent months where the Commerce De- 
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partment initially reported that the index of leading eco- 
nomic indicators declined. But these declines were 
then revised upward to show actual increases in the 
index. Some economists feel June’s reported decline 
could also be subsequently revised upward, although 
such a revision might not result in an increase for the 
index.) 

Inflation’s recent behavior, however, indicates that 
the economy still has some room to grow. During the 
second quarter, the consumer price index rose at an 
annual rate of only 3.3%. 

The low rate of inflation continued to put downward 
pressure on interest rates. While the prime rate has 
held steady in recent weeks at 13%, interest rates on 
government and corporate bonds have declined, curb- 
ing fears that rates would continue to rise through the 
rest of the year. In addition, the Federal Reserve Board 
recently decided that it would not move to tighten cred- 
it unless it sees a resurgence of inflation. 
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Washington Insight 


MILITARY STANDS FIRM 


AGAINST STANDARDS 





To is no herd instinct among the U.S. 
military services and their contractors 
when it comes to developing standard inter- 
changeable parts for aircraft and weaponry. In 
avionics alone, for example, the response to 
calls during the past decade for standardiza- 
tion has produced five studies with specific 
recommendations, but very little else. 

A sixth shot at avionics standardization also 
appears to be falling short because it lacks 
high-level management support within the ser- 
vices and the Department of Defense. Running 
the effort is a small triservice group, the Joint 
Services Review Committee for Avionics Com- 
ponents and Subsystems. The JSRC, which 
was formed in December 1980, has but one 
part-time representative each from the Army, 
Navy, and Air Force. 

The JSRC has identified its first five avion- 
icS programs, on which some $770 million 
could be saved if standardization were in ef- 
fect. Admittedly, the dollar total is small next 
to industry estimates of $50 billion in outlays 
for military avionics over the next five years. 
But it must be emphasized that the initial 
JSRC savings estimate limited itself to only 
five core avionics systems with development 
cost ceilings of $25 million each, rather than 
the potentially more controversial and costly 
mission-avionics packages. Core avionics are 
those that fulfill some common flight require- 
ment such as communications or enroute navi- 
gation; mission avionics are designed to satisfy 
a Specific weapon-system mission. 

Among these five candidates, all of which 
are well known in the military-avionics com- 
munity, is the Standard Central Air Data 
Computer (SCADC), which could be used in 
as many as 16 models of Air Force and Navy 
planes in more than 3,600 possible installa- 
tions. But the proposed $240 million that 
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might be saved by using SCADC to replace 28 
nonstandard items is unlikely to materialize 
because of money: the low priority assigned to 
the JSRC’s efforts has created funding difficul- 
ties. Military managers would rather spend 
their time shepherding such big-dollar pro- 
grams as the B-1B bomber or the F-16 attack 
fighter through Congress than fuss with the 
relatively small and unexciting development 
programs. Thus the aircraft intercom system 
called DADS—the Standard Digital Audio 
Distribution System—goes unfunded despite 
the system’s potential for use in more than 
9,400 aircraft and helicopters. 

Defense officials acknowledge privately that 
there are, as the General Accounting Office 
claims, many missed opportunities for econo- 
mies through avionics standardization. And 
DOD leaders agree with the GAO’s congres- 
sional investigators that standardization de- 
serves better support. 

Why, then, the inaction? The reasons are 
the same as they were in 1974, when the De- 
fense Advanced Research Projects Agency rec- 
ommended 22 candidates for avionics stan- 
dardization. First among them is opposition 
from the aircraft and avionics industries. 
‘Contractors say they want to retain innova- 
tive ideas and diversity of products within the 
avionics industry,” says one Pentagon engi- 
neering chief. “They argue that standardiza- 
tion comes from compromise, and that any 
economies would be more than offset by 
downgraded equipment performance.”’ 

Equally threatening to some is the eventual 
concentration of military avionics business 
among two or three companies. Of course, 
that would not happen if the services followed 
their own rules and developed multiple ven- 
dors. But if they haven’t done it yet, what are 
its prospects now? —Ray Connolly 
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ROAD THROUGH SILICON VALLEY 






Palo Alto, Calif. 
fter a 15-month detour through 
Apple Computer Inc., E. Floyd 

Kvamme now finds himself where 
he wanted to be all along—in a 
high-tech venture capital firm. As 
an active partner at Kleiner, Per- 
kins, Caulfield & Byers, Kvamme 
has joined one of the more influen- 
tial companies in Silicon Valley, 
with more than 80 client firms. 

A board member of some of those 
firms (including Lotus Development 
Corp. of Cambridge, Mass., produc- 
er of the bestselling 1-2-3 microcom- 
puter package), Kvamme _ spends 
part of his time counseling execu- 
tives on marketing strategy. It seems 
a far cry from his old function at 
National Semiconductor Corp. 
where he spent 16 years, most re- 
cently as head of National’s plug- 
compatible mainframe operation, 
and before that as general manager 
of the Semiconductor Division. 

At 46, Kvamme is a veteran of 
the explosive growth years of the 
semiconductor industry in Silicon 
Valley. A practicing engineer who 
wrote the General Electric Transis- 
tor Manual, he was product market- 
ing manager for integrated circuits 
at Fairchild Camera & Instrument 
Corp. in the 1960s, when Fairchild 
was the leading IC maker under 
Robert N. Noyce. When Charles 
Sporck began the exodus from Fair- 
child by taking over as president of 
the then struggling National, 
Kvamme was one of five Fairchild 
executives to join him. 

He took over National’s computer 
group in 1979. Within six months, 
the collapse of Itel Corp. had led to 
the establishment of National Ad- 
vanced Systems and Kvamme’s 
metamorphosis into a mainframe- 
computer executive. National had 
been building equipment for Itel. 
When Kvamme left the company a 
year later, he was ready to pursue 
his dream of venture capital. Then a 
meeting with A. S. “Mike”? Mark- 
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TAKES KVAMME TO FINANCE FIRM 


kula of Apple changed his 
mind. 

Markkula, an old friend 
from the Fairchild days, 
showed Kvamme _ the 
then-secret Macintosh and 
lured him with the pros- 
pect of overseeing Apple’s 
change from a one-prod- 
uct home-computer com- 
pany to a more broadly 
based manufacturer. As 
executive vice-president of 
marketing and _- sales, 
Kvamme directed every 
nonmanufacturing em- 
ployee outside the firm’s 
Cupertino, Calif., home. 
He resigned last winter 
and resurfaced a_ few 
weeks later as a general 
partner in Kleiner, 
Perkins. 

Now, Kvamme says, “I 
don’t think of this job as 
being dramatically differ- 
ent from what it was in 
the mid-70s. Our strategy 
is to be very much in- 
volved with the companies we invest 
in. Every company will have prob- 
lems, and we don’t abandon our 
money.” The stopover at Apple 
timed Kvamme’s entry into the ven- 


Money man. Floyd Kvam 
career in the electronics industry with becoming an 
active partner in a high-tech venture capital firm. 






me has capped an active 


ture capital field just at a moment 
when the payoffs from taking a new 
firm public are becoming somewhat 
slimmer than they have been in the 
past. —Clifford Barney 


Amcodyne’s Earhart foresees 
big future in removable hard disks 


Longmont, Colo. 
J: as with all new technologies 
and concepts in storage subsys- 
tems, the removable hard-disk drive 
requires time to prove itself as a 
reliable computer medium. Now 
that many major computer houses 
have tried the idea, removable hard 
disks are on the verge of winning 
big contracts, believes Howard Ear- 
hart, president of Amcodyne Inc. 
This summer, the three-year-old 


firm inked a pact to supply 8-in., 
25-megabyte, fixed/removable hard- 
disk systems to NCR Corp. Three 
months earlier, Amcodyne won an- 
other multimillion-dollar contract, 
this time from the UK’s ICL plc. 
Unlike 514-in. units, Amcodyne’s 
8-in. Arapahoe 7110 is aimed at 
serving medium-size multiuser 
stand-alone computers, Earhart 
says. Larger 14-in. removable hard 
disks are more suited for main- 
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frames, he states. Much of the focus 
on reliability “comes from the very 
nature of the beast,’’ and removable 
media often faces more stress, than 
do disks that are working in totally 
fixed environments. 

“It is also a new market, and we 
think there are certain applications 
where rigid-removable hard disk is 
just dead on target,” he says. One 
promising market for 8-in. disks is 
engineering work stations. 

Earhart, 44, joined Amcodyne as 
president in May 1983. Today, the 
firm employs 150 people and is now 
doubling its facility to nearly 60,000 
ft’. He says he expects 1985 reve- 
nues to reach between $20 and $40 
million. 

Earhart began his career in the 
magnetic-recording field at Eastman 
Kodak Co. in the early 1960s. He 
joined Kodak after graduating with 
a bachelor’s degree in chemical engi- 
neering from Clarkson College of 
Technology, Potsdam, N.Y. 

When Kodak pulled out of the 
magnetic-tape business in 1968, he 
moved to Memorex (eventually pur- 
chased by Tandy Corp.), of Santa 
Clara, Calif., rising to president of 


the Consumer Products Group. In 
1981, he became president of record- 
ing-head maker Information Magne- 
tics Corp. in Santa Barbara, Calif. 
In that position, “I had an opportu- 
nity to [deal with] all the disk-drive 
companies, and I concluded that 
Amcodyne had the best technical 
team,” he says.—J. Robert Lineback 





Aiming high. Howard Earhart thinks there 
are applications where the rigid-removable 
hard disk is right on target. 


Finn aims to shoot down prices 
of fault-tolerant computers 


Acton, Mass. 

laude Finn says he owns no 

shoes—just 20 pairs of cowboy 
boots—and he rides horses whenev- 
er he can. So it’s no surprise when 
he describes his latest project as an 
attempt to build a computer system 
that will perform like “the hero who 
might get shot in the right arm, but 
can shift his gun to the left to blow 
the bad guy away.” 

What Finn is planning is an fault- 
tolerant, expandable, multiuser sys- 
tem that is based on microcomput- 
ers. What will make it unique, he 
Says, is that it will be priced sub- 
stantially below existing systems. 

The 34-year-old Finn is vice presi- 
dent of software for EnMasse Com- 
puter Corp. here. He is also a veter- 
an of the Eagle project at Data Gen- 
eral, made famous in The Soul of a 
New Machine. 

Existing fault-tolerant systems are 
fine for “iron lungs and elevators,” 
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says Finn, where maximum continu- 
ity of performance is essential. The 
system EnMasse is building can fail 
on rare occassions, he says, “but 
data integrity will not be compro- 
mised. Failing once in a while is not 
a problem [for many applications] if 
the data comes back intact.” 








After graduating from the Univer- 
sity of California, Los Angeles, in 
1971, Finn began his career not in 
computers, but in chemistry. “I was 
using computers in my work, and 
the computers were more interesting 
than the chemistry,” says Finn, a 
California native. 

He moved on to the University of 

Southern California, where he 
worked in medically related comput- 
ing, and then over to the University 
of California, San Francisco, direct- 
ing projects in computer-controlled 
analytical instrumentation. Data 
General persuaded him to trade 
jeans for a three-piece suit and work 
on financial systems as a systems 
engineer. 
_ That’s where Finn was working 
when he was offered the opportunity 
to work on the Eagle project at 
Data General’s home base in West- 
borough, Mass. A year after the 
Eagle was completed, Finn left Data 
General for SOLVation, a start-up 
microcomputer company. The expe- 
rience at SOLVation, he says, 
taught him how to deal with ven- 
ture capital people and the details of 
a Start-up. EnMasse was founded 10 
months ago by Finn and others who 
believed they spotted a niche for 
systems priced below the fault-toler- 
ant systems now offered by Tandem 
and Stratus. Their system, Finn 
says, will be sought by companies 
that are in the $10 million to $15 
million range. “A transaction sys- 
tem for the masses,” Finn calls it. 

In a marathon weekend session, 
Finn, Robert Downs (now president 
of EnMasse), and two others ham- 
mered out the system’s architecture. 
When they got into hiring, a high 
priority was put on recruiting senior 
people, those with 
10 to 15 years’ ex- 
perience. That kind 
of experience, Finn 
says, means people 
will know how 
long a project will 
take to complete. 
All told, he says, 
the EnMasse team 
will be compressing 
into 10 months the 
research and devel- 
opment that might 
take three or four 
years somewhere 
else. —Craig Rose 


Mass appeal. Claude Finn is helping design a fault-tolerant com- 
puter system for companies in the $10-$15 million range. 
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EQUIPMENT DESIGN 





This bi-monthly magazine offers advertisers a 
unique way to target their messages to 25,000 
electronic design engineers concerned specifically 
with the design and manufacture of computers and 
computer systems. 


It will be devoted entirely to international 


coverage of this important segment of the 
electronics industry. It will be produced by its own 
experienced team of technical editors. They are 
dedicated to providing readers with the most 
technically complete and accurate information 
available. Typical contents of each issue are as 
follows: 





Industry news and trends. 


Systems: IBM links micros to mainframes 
Military turns to rugged VAXs 
Microcomputers: Portables set to lab the market 
Software: Symphony debuts as siblings of 
1-2-3 
DOD mandates use of ADA 
Peripherals: Voice recognition boards make 
their way in marketplace 
Touch screen system cuts 
transaction time 
Components: Gallium arsenide ICs aimed at 
Japan’s 1990 computers 
Honeywell to use NCR/32 
chip set 
Technical articles. ) 
System packaging and board design in the IBM 
4381, by Robert Smith and Jack Jones, IBM Data 
Systems. 
Designing gate array logic with a personal 
computer, by Harvey Firestone and Paul Muni, 
Futurenet Corporation. 





1984 Closing dates. 


August 13, 1984 
October 1, 1984 


1984 Issue dates. 
September 1, 1984 
November 1, 1984 


Error correction and detection in magnetic media, 
by George Herman, 3M Corporation. 

A superminicomputer with powerful graphics, by 
Isaac Schwartz, Pyramid Computer Corporation. 
Designers Notebook: Microcontroller drives two 
disk drives; Evaluating stepper motors. 

New products. 


Systems 

Peripherals 
Subassemblies 
Components 

Services 

Software 

Test and Measurement 
Materials 

New Literature 


Departments. 


Editorials 
Letters 
Meetings 
New Books 


For space reservations, call Production Dept., 

McGraw-Hill Electronics Publications, (212) 512-3140, 
1221 Avenue of the Americas 

New York, NY 10020 wi. 


Circulation: 25,000 computer systems equipment design engineers worldwide. ur B 








With Hitachi's own CMOS process technology as a base, 
the HD6301 family of microcomputers has grown to include this broad 
range of products — specific devices to meet your specific needs. 


GOOD NEWS FOR CMOS MICROCOMPUTER 
USERS—THE HITACHI HD6301 FAMILY 
HAS JUST BEEN 


You are probably already aware of Hitachis Mask 
ROM type HD6301V, the single-chip microcom- 
outer with a 4K-byte ROM and 128-byte RAM. It is 
superior to equivalent NMOS devices in operating 
speed, as well asin power Savings, noise immunity, 
and suppression of junction temperature rise. 
Now greet the newest member of the Hitachi series, 
a higher-capacity model with an ERROM on-chip 
for exceptional programmability and utility. 


Introducing the User-programmable 
HD63701X 


First Hitachi developed a new version Mask ROM 
type HD6301 X to expand RAM space to 192 bytes. 
Then our engineers added a 4K-byte EPROM 
on-chip, sealed in a window-fitted package, for 
easy erasability of contents via UV eraser. The 
result is the HD63701X, with four timers, a serial 
interface, |/O ports and the capacity for repeated 
reprogramming. 

The microcomputer section of this powertul 
unit was designed using Hitachi's own 2.0-micron 
CMOS process technology to attain a minimum 
execution time of 0.5us during 2 MHz operation. 
For high flexibility, it features 53 I/O ports in the 
single-chip mode and 24 ports in the expansion 
mode, plus programmable baud rate, expandable 
bus interface with memory ready and HALT 
functions, and two power save modes—sleep 
and standby. 


©) HITACHI 





The EPROM section allows addressing 
through ports 1 and 4 and direct data-writing in 
the ROM through port 3. It is also possible to write 
in the EPROM by using a 64-to-24-pin conversion 
adapter and a conventional PROM writer. 

So the new HD63701X can be made avail- 
able for a wide variety of system configurations 
and such applications as office automation equip- 
ment, personal computer terminals, communica- 
tions equipment, printers, and related products. 


Coming Next: A 16K-byte CMOS MCU 


Following the trend toward greater capacity set 
by tne Mask ROM type HD6301X, the very next 
product in this progressive series is a Y version 
with a 16K-byte ROM and a full 256-byte RAM. 
It will be on the market soon, opening new vistas 
in high-end data-processing, including printers 
and electronic typewriters with extra-large buffer 
memories, as well as car electronics equipment. 
For more information about Hitachi's 
complete line-up of CMOS microcomputers, 
contact your nearest Hitachi representative. You'll 
see wny these devices excel in quality and cost- 
efficiency, and why Hitachi is known through- 
out the industry as a leader in high technology 
and R&D capabilities. 





For more information: Hitachi, Ltd., Semiconductor & IC Div., New Marunouchi Bidg.. 5-1 Marunouchi 1 chome, Chiyoda-ku, Tokyo 100, Japan, Tel: Tokyo (03) 212-1111, 


Telex: J22395, J22432, J24491, J26375 (HITACHY), Cable: HITACHY TOKYO 


Hitachi Electronic Components Europe GmbH, Hans-Pinsel-Str. 10A, 8013 Haar, Munchen, Tel: 089-46140, Telex: 05-22593 (HITEC D) 

Hitachi Electronic Components (U.K.) Ltd., HITEC House, 221-225 Station Road, Harrow, Middlesex, HA1 2XL, Tel: 01-861-1414, Telex: 926293 (HITEC G) 

Hitachi Semiconductor (Hong Kong) Ltd., No. 706-707, 7th Floor, Wing on Plaza, Salisbury Road, Tsimshatsu, Kowloon, Tel: 3-7219218/9. Telex: 40815 (HISAL HX) 
Hitachi America, Ltd., San Jose Office, 1800 Bering Drive, San Jose, Calif. 95112, Tel: (408) 292-6404, Telex: WU171581, TWX910 338 2103 (HITACHI SNJ) 
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Why? Because we commit to deliver 
standard-cell ICs that perform to your 
specifications. 

Because TI’s Standard Cell Integration 
System is carefully structured for pro- 
ducing functional prototypes on the first 
pass within minimum cycle time. 

Because TI’s 20 years of experience in. 
IC design and fabrication are your 
assurance you will get what you want 
when you want it. 

How? With TI’s advanced design 
system incorporating comprehensive 
checkpoints, familiar TTL design rules, 
and convenient, in-depth support. 


We do it right the first time 

TI insists on multiple simulation and 
verification steps throughout the 
standard-cell design flow. They are the 
means by which we check and double- 
check the accuracy of your logic design 
and our implementation of it. They are 
one of our methods for doing it right 
the first time. 

Finalization of your logic schematic 
involves simulation, testability analysis, 
test-pattern generation, and test-pattern 
grading. This can be done by TI or by 
you, using your in-house design tools or 
the computers at your nearest T] 
Regional Technology Center. 

Chip layout can also be done by you 
using Tl-provided specifications or by TI. 

Following layout, TI performs a post- 
routing simulation which ensures that 
your performance specification is met. A 
schematic verification determines that 
your functional specification is met. And 
a design-rule verification makes sure that 
all geometric design rules are met. 

The final simulation becomes, upon 
your approval, the benchmark by which 
all prototype units are tested. 

The prototypes are shipped to you for 
in-system evaluation. At your go-ahead, 
we produce and deliver, typically within 
8 to 12 weeks. 


27-4980 
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offer VLSI benefits, 


sure they'll work.” 
With Texas Instruments, you are. 


Familiar design rules 


build confidence 

TI's 3-um CMOS standard-cell tech- 
nology is as easy as TTL. You simply 
interconnect familiar SN54/74 functions 
using traditional methods. 

You have the standard digital functions, 
as well as RAM, ROM, PLA, ALU, and 
linear functions. Design-fortest cells are 
included in the TI library to ensure 
thorough testability for each design. All 
cells are characterized over commercial 
and military temperature ranges. 

As for your schematic, it can be hand- 
drawn on paper or generated by an 
engineering work station. TI’s standard-cell 
library is supported on leading work 
stations, such as Daisy, Mentor, and Valid, 
as well as on several PC systems. And TI 
supplies the translation software for 
automatic generation of the TI design- 
description language. 


Rely on your Regional 
Technology Center for help 

Each TI Regional Technology Center has 
on staff standard-cell specialists who will 


Simulations and verifications 
performed by TI throughout the 
standard-cell design cycle help assure 
first-pass success. 








provide technical assistance, training, 
and guidance in T] standard-cell design 
procedures. Each Center is also equipped 
with the hardware and software tools you 
will need to complete your design. 


You get results that pay off 

TI’s determination to do it right the first 
time is your assurance you will receive 
semicustom ICs that perform to your 
requirements. Doing it right the first 
time saves time and money, in addition 
to the savings you get with VLSI 
technology: Significantly fewer parts, 
because one standard-cell IC is the 
equivalent of hundreds of individually 
packaged chips. Reduced system weight, 
size, and power consumption. Lower 
assembly costs. Improvements in system 
capability, reliability, and quality. 

When you team up with TI, we'll take 
into consideration the impact of all 
these factors on your system design in 
confirming that standard-cell I[Cs—or an 
alternate semicustom approach such as 
gate arrays—are best for you. 


Call 1-800-232-3200, Ext. 101 


Many more reasons for confidence in 
Texas Instruments as your standard-cell 
design partner are given in our brochure 
and detailed description of the design 
process. For copies of these, as well as 
our pocket selection guide and sample 
data sheets, call the telephone number 
above or circle the Reader Service Card 
number. Or write Texas Instruments 
Incorporated, Dept. SRSO23EC, 

P.O. Box 809066, Dallas, Texas 
75380-9066. 


ij 
‘TEXAS we 
INSTRUMENTS 


Creating useful products 
and services for you. 
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“dBASE IL. gave us something 


that money cant buy.” 


Richard Sommers 
Lead Programmer/Analyst 
at a major health 


maintenance organization. , \ 1 y, 


“dBASE II gave us time. 

“And in the research 
battle against breast cancer, 
time is an invaluable 
weapon. 

“Our research people 
are not computer people. 
They’re doctors and nurses. 
S50 [had to write a customized 






‘layman’s’ application for them very fast”’ Put time on your side 
“My program development speed with dBASE II. 
even impressed me” When you're customizing an 
“Using dBASE II, the relational applications program and fighting the 


clock at the same time, you won't find 
a faster, more flexible solution than 
dBASE II* from Ashton-Tate. We’ll be 
glad to rush you all the details. Ashton- 
Tate, 10150 West Jefferson Boulevard, 
Culver City, CA 90230. (800) 437-4329, 
Ext. 217. In Colorado, (303) 799-4900. 
In the U.K., call (0908) 568866. 


database management system (DBMS) 
from Ashton-Tate, I was able to quickly 
develop a very large and sophisticated 
program for research data storage and 
analysis. The real beauty of the new 
program is its speed and ease of use. 
A simple two-word command starts the 
program, so data can be entered much 
faster. And when our researchers need 
to query the database, they ask their 
questions in English using medical 
terminology familiar to them, without 
having to deal with computerese. ASHTON ‘TAIE S 
“In the past few months, I’ve 
recommended dBASE II to at least four 


of my programming colleagues in other “Suggested retail price, $700. 
: 7 dBASE II is a registered trademark of Ashton-Tate. 
hospitals’ © Ashton-Tate 1983 
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SINGER, SYNONYMOUS WITH SEWING, 
SUCCEEDS WITH STRATEGY SWITCH 


Stamford, Conn. 

here comes a time for many 

companies when their manage- 
ment must decide either to redesign 
their business operations radically, 
seeking new opportunities and drop- 
ping older, established businesses 
that offer little growth, or to wither 
and die. The Singer Co., one of the 
first multinational firms in the histo- 
ry of the U.S., faced just that kind 
of decision. 

Singer from the mid-1800s until 
the early 1960s was geared almost 
exclusively to producing and selling 
sewing machine products. With 
most of its employees and facilities 
entrenched in that business for over 
a century, Singer faced a difficult 
and painful task when it decided in 
1979 to make massive cutbacks in 
its traditional business in order to 
shift its focal point to a newer tech- 
nology and higher growth area in 
which the firm was already in- 
volved: aerospace electronics. Singer 
has attained its goal. “The fact is 
that aerospace electronics now rep- 
resents half of the company,” says 
president William Schmied. 

The transformation has proven 
highly profitable. Singer’s net in- 
come in the just-ended second quar- 
ter was higher than in any compara- 
ble period during the past seven 
years, and earnings for the first half 
of 1984—$33.4 miullion—exceeded 
earnings for all of 1983 (see figures). 
Wall Street analysts, noting that the 
firm’s North American Consumer 
Products Group has been a major 
source of cash for fueling new ven- 
tures in aerospace and military elec- 
tronics, expect income for 1984 to 
reach over $65 million. Bear Stearns 
& Co. is now recommending Singer 
stock for “aggressive purchase,” ac- 
cording to Morton Langer, the 
firm’s senior aerospace analyst. 

While shutting down many of its 
sewing machine plants and selling 
off retail outlet stores, Singer has 
busied itself making productivity im- 


provements, constructing new facili- 
ties, and becoming involved in new 
businesses. For example, its Con- 
trols Division, which makes elec- 
tronic devices for consumer appli- 
ances, has installed automated test 
equipment and advanced robotics. 
New facilities for its Librascope Di- 
vision, in Glendale, Calif., and a 
building in Lanham, Md. for HRB- 





Decisions. “Anything is possible,’ says 
Singer Co. president William L. Schmied 
about new business directions to be pursued. 
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Singer Inc. were recently completed. 
Singer has launched Simuflight In- 
ternational, a promising subsidiary 
that uses the company’s flight simu- 
lators to educate military, commer- 
cial, and corporate pilots. And less 
than two months ago its Link Simu- 
lation Systems Division acquired 
Omnidata, a Cherry Hill, N.J. devel- 
oper of equipment and associated 
software for training personnel and 
process-control operations. 

Singer spends about $30 million 
annually on internal research and 
development, says Schmied, who 
was appointed to his post in 1980. 
(Schmied joined Singer in 1969 as 
chief executive and general manager 
of the Kearfott Division, and in 
1971 was appointed group vice pres- 
ident of the company’s aerospace 
and marine systems operations.) 
Singer is investing heavily in such 
areas as the building and testing of 
laser gyroscopes, he notes, and the 
firm is developing 20 new products 
in the controls division. 

Still, the firm has not ignored its 
first business. Singer later this year 
will introduce a new line of sewing 
machines, hoping to compete effec- 
tively with imports. “Singer has 


_ PROFITS ($ MILLIONS) © 
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Profitable. Buoyed by its aerospace electronics and North American consumer operations, 


Singer has already earned more in the first half of 1984 than in all of 1983. 
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: PROFITS/LOSSES ($ MILLIONS) | 


1979 1982 


1980 1981 


Stable. Singer’s net sales have remained relatively flat over 
the past five years as it has sought to transform its mix of 
business revenues, while its earnings have fluctuated, with 


losses in two of the past five years. 


made a lot of progress in this area,”’ 
says Jonathan Progoff, an analyst 
with E.F. Hutton & Co. 

To further expand its Govern- 
ment Products Group, which sur- 
passed $1 billion in revenues in 
1983, Singer hopes to make further 
high-technology acquisitions. “Our 
balance sheet is in the kind of shape 
where we can make a modest acqui- 
sition in aerospace electronics,” says 
Schmied. In addition to heightened 
earnings, a financial restructuring 
has allowed Singer to start shop- 
ping. Last year it replaced financing 
whose interest was linked to the 
prime rate with $132.5 million in 
fixed-rate long-term loans. Of the 
new funding, $100 million is at a 
rate of 9%, while the remaining 
$32.5 million is at 11.5% rate. “We 
had debts of over $1 billion in 1975, 
which are less than one-half billion 
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now,” says Schmied. The 
sale of equity in some of 
its Far East subsidiaries 
will also reduce debt by 
as much as $100 million 
this year, he says. 
Government Products, 
which encompasses such 
divisions as Link Flight 
Simulation, Binghamton, 
N.Y.; Link Simulation, 
Silver Spring, Md.; and 
Kearfott, Little Falls, 
N.J., is now contributing 
about 50% of total cor- 
porate revenues, up from 
just 27% in 1980. This 
group has developed the 
- guidance system for the 
Trident missile, the air- 
craft navigation system 
for the F-16 fighter, and 
the Joint Tactical Infor- 
mation Distribution Sys- 
tem. JTIDS, which could 
eventually yield over $1 
billion in sales, Schmied 
says, provides encrypted, 
jam-proof digital data 
transmission. The Kear- 
fott Division, which can 
design and lay out inte- 
grated circuits, is advis- 
ing Intel Corp. as it de- 
velops its model 432 32- 
bit microprocessor. Al- 
though Singer designs 
ruggedized computers 
for its various systems 
that will operate in hos- 
tile environments, it has no plan to 
make computers for consumer appli- 
cations, Schmied says. 

Link Simulation Systems, which 
produces simulators for power- 
plant, industrial-control, and mili- 
tary-tactics applications, has in- 
stalled about 60 nuclear-power-plant 
simulators at prices ranging from $3 
million to $8 million each. The divi- 
sion, now creating systems for phar- 
maceutical companies and _ plastics 
plants, will consider designing a 
simulator for “anything that re- 
quires control of a complex industri- 
al process,’ Schmied notes. 

The company’s heavy dependence 
on government contracts has actual- 
ly increased its financial stability, 
Schmied contends, rather than leav- 
ing Singer at the mercy of govern- 
ment spending policies. Singer devel- 
ops and upgrades command, con- 





trol, and communications systems, 
rather than making hulls and air- 
frames. Even if military spending is 
cut by 25%, “they’d still have to 
make improvements [to existing sys- 
tems],” says Schmied. “Over the 
years when there have been cuts, 
that’s how it’s happened time and 
time again,” he adds. Notes Bear 
Stearns’ Langer: “Singer is involved 
in military programs that are vital 
and unlikely to be cut.” 

Despite its strong commitment to 
aerospace electronics, Singer re- 
mains dependent on the fruits of its 
North American Consumer Prod- 
ucts Group. ““They’re using consum- 
er products to generate cash to fund 
aerospace and marine systems,” says 
Progoff. Composed of the North 
American sewing operations, motor 
products, controls, and furniture, 
the group makes consumer power 
tools sold by Sears, Roebuck & Co., 
electronic devices for cars, and ap- 
pliances, and fluid-measurement- 
control devices for the gas industry. 
Sewing machines and related prod- 
ucts are responsible for about 22% 
of its revenues. After suffering losses 
in 1980 of $46.2 million on sewing 
products in the U.S. and Europe, 
Singer shut down excess manufac- 
turing facilities, and sold 700 of 
1,450 European stores and all but 
one in the U.S. 

Singer has no immediate plans for 
more drastic alterations of its busi- 
ness mix. “Businesses outside of 
sewing and aerospace electronics 
have to be analyzed in a critical way 
to see which ones over the long 
term will be contributors with this 
new direction,” says Schmied. ‘“‘But 
you have to remember that anything 
is possible.” —Steve Haggerty 





BOTTOM LINES 


Intel in the East. To meet the new 
business needs of its Far Eastern 
computer systems business, Intel 
Corp. has leased a plant in Singa- 
pore to assemble single-board com- 
puters. Up to 500 people will be 
employed at the plant when it be- 
comes operational in September, ac- 
cording to the Santa Clara, Calif., 
firm. The company also has an op- 
tion to acquire 15 acres of land in 
Singapore to build a permanent 
plant to assemble board-level and 
fully integrated systems. 
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1984 EVROPEAN INTEGRATED CIRCUIT 
PROCUREMENT SEMINAR 


* Please note: In Copenhagen only, the schedule will run 30 minutes earlier than shown below. 


9:00 a.m.* Registration 


9:30 a.m. Introduction 


Malcolm G. Penn 
Vice President, Director 
European Semiconductor Industry Service 


9:45 a.m. Industry Update 
Worldwide Business Climate 


Stan Bruederle 

Vice President, Director 

Semiconductor User Information Service 
e Economic Analysis 

e Electronics Markets 

e Integrated Circuit Trends 


European Review 


Adrian R. Tarr 
Senior Industry Analyst 
European Semiconductor Industry Service 
e Regional Market Updates 
e Integrated Circuit Industry in Europe 
— Products 
— Suppliers 
— Market Share Analysis 


11:00 a.m. Break 


11:30 a.m. Technology Overview 


Adrian R. Tarr 
e Trend to VLSI 
e Trend to CMOS 
e Packaging Trends 
— VLSI Packaging 
— Surface-Mounted Packaging 


NOTE: During each product business update we will present our 
market forecast, price trends, lead times, capacity versus demand, 
product life cycle analysis, and supplier review. 


12:00 noon 


12:45 p.m. 


2:00 p.m. 


2:45 p.m. 


3:30 p.m. 
4:00 p.m. 


4:45 p.m. 
5:00 pM. 


Memory Review 
(SRAM, DRAM, EPROM, EEPROM) 


Stan Bruederie 

e Business Update 

e Density Update 

e Density Trends 

e Bipolar versus MOS 


Lunch (Provided with Seminar) 


Microprocessors 


Malcolm G. Penn 

e Business Update 

e 8-Bit to 16-Bit Conversion 
16-Bit to 32-Bit Conversion 
Trends to CMOS 
EEPROM Memory 


Logic 

Stan Bruederle 

e Business Update 

e CMOS versus Bipolar 

e Replacement by ASICs 

e 74ALS, 74F, 74AS, 74HC/HCT 


Break 


ASICs, (PLAs, Gate Arrays, 
Standard Cells, Custom) 

Malcolm G. Penn 

e Market Trends 

e Selecting the Right Product 

e Choosing a Source 

e The Supplier-Customer Interface 


Wrap-Up 
Meeting Adjourns 

















REGISTRATION FORM — 1984 EUROPEAN IC PROCUREMENT SEMINAR | 


DN i ee Check one: 
Tile [| 10 September, Milan, Italy 
(] 11 September, Munich, Germany 


052 5) renee [] 12 September, Paris, France 








fa 08 | <> a ee een ee ee ee eee ee (| 13 September, Copenhagen, Denmark 

City Country (| 14 September, London, England 

Phone ( ) __ Mail this form, together with a check for US$295 per attendee, 
or your American Express, VISA, or Access credit card 

Form of payment: (©) Check [) Credit Card number, to: 

[} Amex (J VISA () Access Expiration Date _ Lyn Cooke 

Dataquest UK Limited 

Card Number: 144/146 New Bond Street / London W1Y 9FD / England 

SVN Phone: (01) 409-1427 / Telex: 266195 

EE CuHere 


The 1984 EUROPEAN INTEGRATED CIRCUIT PROCUREMENT SEMINAR is a one-day seminar 
that will examine the factors affecting European Semiconductor Procurement in 1984 and look ahead 
to industry conditions in 1985. 


DATAQUEST 


DATAQUEST’s Semiconductor Group is recognized worldwide as the foremost source of 
semiconductor market information and analysis. 


The 1984 European Integrated Circuit Procurement Seminar is presented by 
DATAQUEST’s European Semiconductor Industry Service (ESIS) and Semiconductor User 
Information Service (SUIS)—the semiconductor service groups committed to serving the 
European market and integrated circuit users. 


The 1984 European Integrated Circuit Procurement Seminar will be an invaluable 
source of information to managers in the following areas: 

e Purchasing 

e Purchasing Research 

¢ Component Selection 


e 10 September, Hilton International, Via Galvani 12, 20124 Milan, ITALY, 
Phone: (2) 6983, Telex: 330433 


e 11 September, Hilton International, AM Tucherpark 7, 8000 Munich 22, GERMANY 
Phone: (89) 340051, Telex: 521740 


e 12 September, Concorde La Fayette, 3 Place Du General Koenig, 75017 Paris, FRANCE 
Phone: (1) 7581284, Telex: 650892 


e 13 September, Sheraton Hotel, 6 Vester Sogarde, 1601 Copenhagen V, DENMARK 
Phone: (1) 143535, Telex: 27450 


e 14 September, Royal Garden Hotel, Kensington High Street, London W8 4PT, ENGLAND 
Phone: (1) 937 8000, Telex: 263151 





CAMGELLATION POL CY eq == Te 


We will be unable to refund the seminar fee. However, substitute attendees will be accepted. 





Power One's 

The New 
World Standard in D.C. Power 
tiupplies 
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One Power Supply for the Whole World 7 Wide Choice of AC Input Power 

At last... a world standard in high reliability open-frame power Each unit is rated at 100, 120, 220, 230, and 240 volts, 47 to 63 Hz. 
supplies. Designed specifically for products sold throughout the world So wherever your products are headed, one standard off-the-shelf 

to make your international marketing simpler. And more profitable. power supply will serve. No more costly stocking of different units for 


different destinations. 
Meets International Safety Requirements, Worldwide Ree Cesnnenge 


The International Series can be used anywhere, for almost any 
application. It’s the only power supply available that meets the most 
important requirements of VDE, UL, CSA, BPO, IEC, CEE, and 
ECMA. This was achieved by using our new patented winding 
process featuring separate, fully enclosed primary and secondary 
windings. This unique construction complies with worldwide safety 
standards, including: 

Leakage Current, Line to Ground: 5.0 wa 

Spacings, Live Parts to Dead Metal: 9.0 mm 

Other than Field Terminals: 5.25 mm 
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Input to Ground: 3750 VAC Power-One’s patented International Series transformers feature 
Input to Outputs: 3750 VAC separate, fully enclosed, primary and secondary coils. Meets safety 
Outputs to Ground: 500 VAC requirements of VDE, UL, CSA, BPO, IEC, CEE, and ECMA. 










SINGLE OUTPUT MODELS 
VOLTAGE/ | PRICE 
CURRENT | (1-24) 


_ DUAL OUTPUT MODELS : TRIPLE OUTPUT MODELS 
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5 VOLTS £12 TO15 VOLTS | | 
HB5-3/OVP-A 5V @ 3A $ 32.95 | HAAI5-0.8-A | 12V @1AOR -12V @ iAOR HTAA-16W-A 5V @ 2A 9TO15V @0.4A] (-)9 TO 15V @0.4A OR] $ 54.95 
HC5-6/OVP-A 5V @ 6A $ 54.95 - 15V @ 0.8A -15V @ 0.8A OR} -5V @ 0.4A 
HN5-9/OVP-A 5V @ 9A $ 74.95 = : -5V @04A HBAA-40W-A 5V @ 3A 12V @ 1A OR -12V @ 1A OR $ 75.95 
HD5-12/OVP-A 5V @ 12A $ 84.95 | HBB15-1.5-A 12V @ 1.7AOR -12V @1.7A OR 15V @ 0.8A -15V @ 0.8A OR 
HE5-18/OVP-A 5V @ 18A $119.95 | : 15V @ 1.5A -15V @ 15AOR -5V @0.4A 
-5V @0.7A HCAA-60W-A 5V @ 6A 12 TO 15V @ 1A | (-)12 TO 15V @ IAOR | $ 89.95 
HCC15-3-A 12V @ 3.4A OR -12V @ 3.4A OR -5V @ 0.4A 
: : 15V @ 3A : -15V @3A HCBB-75W-A 5V @ 6A 12V @ 1.7A OR -12V @ 1.7A OR $ 99.95 
HDDI15-5-A 12 TO 15V @ 5A] (-)12TO15V @ 5A 15V @ 1.5A -15V @ 1.5A OR 
5 VOLTS PLUS ~5SV @ 0.7A 
9TO15 VOLTS CP131-A 5V @ 8A 12V @ 1.7A OR -12V @1.7A OR $119.95 
HAA512-A 5V @ 2A 15V @ 1.5A -15V @ 1.5A OR 
HE12-10.2-A HBB512-A 5V @ 3A -5V @0.7A 
HCC512-A_ 5V @ 6A HDBB-105W-A| 5V @12A] 12V @1.7A OR -12V @ 1.7A OR $134.95 







15V @1.5A 
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-15V @ 1.5A OR 
-5V @0.7A 
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HBI15-1.5-A 

HC15-3-A SINGLE OUTPUT MODELS 
HN1I5-4.5-A 

HD15-6-A 


VOLTAGE/| PRICE 
CURRENT | (1-24) 
















HE15-9-A 
28 VOLTS os 
HB28-1-A V@I1A : 
HC28.2.A | 28V @ 2A International 
HN28-3-A 28V @ 3A 
HD28-4-A 28V @ 4A : 
HE28-6-A | 28V @ 6A Series Models 


“Innovators in Power Supply Technology” Phone or write for new 


brochure... see what it 
takes to set a new 
QOPPOWEr-ONE oc. power supues standard forthe world? 





Power-One, Inc. © Power One Drive ¢ Camarillo, CA 93010 ¢ Phone: 805/484-2806 ¢ 805/987-3891 ¢ TWX: 910-336-1297 
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OnTWA, 
the fastest way to fly free 


just got faster. 


| Now TWA rewards Frequent 
Flyers with Bonus Miles from 
Hertz and Marriott. So it’s 
even easier to earn free tickets 
to almost anywhere on earth. 


TWA makes the world seem a little smaller. 

Because now, every time you take off ina 
Hertz car or land in a Marriott hotel, | 
you can earn 500 Bonus Miles 
| (1,000 overseas) as long as it’s 
within 24 hours of your 
arrival on a TWA flight. 
Of course, TWA 
already offers Bonus | 
Miles when you stay at ¢ Ce 
Hilton International. And all those extra miles 
can make a world of difference. 






Together with Eastern and Qantas, 
we give you the world. 


TWA also counts the miles you fly on 
Eastern* and Qantas. That’s why TWA’s Frequent 
Flight Bonus™ program is the fastest way** to 
earn free tickets to almost anywhere. Like the 
Caribbean, Mexico, South America. Or any of 17 
TWA cities in Europe and the Middle East. 

In fact, you can even earn a free trip around 
the world. And you can start earning awards with 
| as little as 10,000 miles. 

So call TWA or your travel agent and sign 
up with the fastest frequent flyer program any- 
where. 

And we'll put the world at your feet. 






Youre going to like us 





*Excluding Eastern flights that begin or end in Kansas City, and unlimited 
mileage tickets. 
**Together TWA and Eastern have more flights and fly more people within 
the U.S. and across the Atlantic than any other airline. 
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DIGITAL CIRCUITS 
POINT TOWARDS 





BETTER TV SETS 





Ws“ products have seen more 
changes in the past decade than 
any other category of consumer elec- 
tronics, and they continue to change 
and develop. Right now, the most 
important changes in their technical 
capabilities are in the areas of digital 
signal processing and digital high- 
definition television (HDTV). 

Because the theoretical advantages 
of using digital circuits are so appar- 
ent (freeze frame, zoom focusing, 
picture within a picture, and higher 
overall picture quality), every major 
manufacturer of video equipment has 
plans to introduce products based on 
digital technology. A manufacturer 
doesn’t have to wait until the broad- 
cast standards change or until his 
government rules that the technology 
is acceptable, since virtually every 
new capability that digital TV offers 
can be implemented in the receiver. 

Digital TV has not yet reached the 
market in any significant degree. The 
major manufacturers of TV receivers 
have been proclaiming the immi- 
nence of their companies’ digital-TV 
introductions during much of 1984, 
but their actual steps into digital wa- 
ters have been slow and tentative— 
mostly because the chip standards 
have not yet been resolved. 

The digital processing of a video 
signal depends on the very large- 


1. High-definition. Digital TV will have over 
1,000 lines of horizontal resolution—giving a 
sharper picture with greater color fidelity. The 
top picture shows the standard NTSC image 
with a 525-line resolution; the bottom picture 
has a resolution of 1,050 lines. 
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scale integrated circuits that began appearing commer- 
cially for video applications at the start of the 1980s, 
when ITT Intermetall GmbH, Freiburg, West Germany, 
did its pioneering work on digital ICs for processing TV 
signals [E/ectronics, Aug. 11, 1981, p. 97]. With faster 
processing of more complex signals across a bandwidth 
of several megahertz, video images could be stored, al- 
tered, or linked to other video devices using lightweight 
and very compact equipment. 


Japan takes the first step 


Matsushita Electric Industrial Co. kicked off Japan’s 
digital-TV age on June 11 with a 20-in. set that lists for 
$1,046.43. The unit has a 5-in. insert picture and remote 
control that also activates a video cassette recorder and 
video disk player (Fig. 1). Because the remote control 
signal is generated by an 11-bit digital signal system, it is 
theoretically able to control up to 2,048 functions. The 
remote control unit currently in production controls 61 
functions, including color saturation and brightness, as 
well as the various functions of a VCR, video disk play- 
er, video camera, and computer. 

Matsushita claims that the set has 30% fewer parts 
than a high-end analog set and that the digitization of 
the analog broadcast signal perceptively reduces screen 
flicker. It is turning out only 3,000 sets a month, howev- 
er, a negligible number in Japan’s huge market. But this 
is not to say that the Osaka firm’s competitors believe it’s 
on the wrong track in developing the beginnings of a 
digital product line. 

Following Matsushita will be Sony Corp., Tokyo, 
which is expected to announce its product in mid-Au- 
gust, with sales to start by year-end. At that time, To- 
shiba Corp. and Mitsubishi Electric Corp., both in To- 


90 





2. Enhanced features. Current-generation digital 
receivers have enhanced videotex resolution as well 
as the ability to display another picture from a sec- 
ond video source such as a video cassette recorder 
or disk player. Digital processing at the signal inputs 
permits every function to be controlled remotely. 


kyo, will probably announce sets for 
shipment sometime in 1985. Sanyo Electric 
Co. and Sharp Corp., both in Osaka, are 
awaiting the reaction of the market before 
committing themselves. 

One major firm is unimpressed by the 
present action and has decided to make a 
slow transition to digital TV. Hitachi Ltd., 
Tokyo, appears to be waiting until the 
price of digital random-access frame mem- 
ories falls enough to make them practical 
in consumer sets. These sets could then 
offer all the benefits inherent in digitally 
processing TV signals. 

In fact, the trend is clear; some of these 
benefits have been realized by the Digit 
2000 chip set [E/ectronics, April 5, 1984, p. 
89], developed by ITT Intermetall GmbH, 
the lead house of the ITT Semiconductors 
Group. Five LSI and VLSI circuits con- 
vert the analog audio and video TV signals 
to digital signals at the demodulator’s final 
output stage. A video codec, video processor, and deflec- 
tion processor handle the composite video on three sepa- 
rate chips; another chip handles the audio, and one more 
carries the microprocessor that acts as the central con- 
troller. Packing so much functionality into the chip set 
greatly reduces the component count in a receiver’s chas- 
sis. Instead of the complex wiring needed for picture 
adjustment in analog sets, the Digit 2000 system simply 
programs the digital circuits with the required parame- 
ters and corrects flaws in the transmitted signal accord- 
ing to the preprogrammed instructions. 


ITT sets standard 


The system is the most widely used technology cur- 
rently in production—for instance, among the Japanese 
firms involved in digital television production, only Mit- 
subishi isn’t using an ITT chip set: it will initially use its 
own ICs but will most likely use ITT chips in its second- 
generation receivers. 

But the chip set is not without its critics. Though 
everyone applauds its ability to provide full-feature re- 
mote control and two-channel viewing (a picture within a 
picture), its performance in production-model sets has 
been uneven. Matsushita, for example, is using an early 
version of ITT’s chip set and has had to shield both 
individual chips and circuit boards extensively so that 
radiation originating in one circuit doesn’t interfere with 
the others. (ITT’s has solved this problem in its newer 
chip sets.) In addition, Matsushita considers the fabrica- 
tion costs high. But the firm invested heavily to get an 
early license from ITT, and with its TV division’s pres- 
tige on the line, it will continue digital development. 

ITT, though the industry leader, has not been alone in 
developing circuits for new TV receivers. Philips, Eind- 
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edges are enhanced. Composite video would also be possible by removing the functionality for red-green-blue separation. 


hoven, the Netherlands, has integrated digital and analog 
circuitry onto a two-chip set—a development that should 
further reduce both components count and manufactur- 
ing costs. Sinclair Research Ltd. and Motorola Inc. have 
also developed hybrid analog and digital ICs for process- 
ing video signals. 


TV makers plan development 


Some firms, including Sony, are awaiting the availabil- 
ity of an improved ITT chip set, which will feature a 
lower signal level producing less radiation than the older 
chip set used by Matsushita. The set’s design and fea- 
tures may differ markedly from one earlier fabricated by 
Sony that used a large number of its own digital chips 
(Electronics, Sept. 8, 1983, p. 77]; one important differ- 
ence will be the smaller number of chips in the ITT set. 

Hitachi, which is holding back from consumer intro- 
ductions, has nonetheless been active at the very high 
end of the professional market. Its subsidiary, Hitachi 
Denshi Ltd., now manufactures a digital signal-process- 
ing adapter for movie theaters using General Electric Co. 
large-screen projection systems. The inclusion of suffi- 
cient memory to store a full NISC TV frame made it 
possible to incorporate both sophisticted signal process- 
ing and noninterlaced scan. The adapter lists for $30,000, 
and is in a cabinet the size of a small refrigerator. 

Despite the prevalence of ITT’s equipment, Japanese 
IC manufacturers will still get into the act. All color TV 
manufacturers there expect TV signal processing to be- 
come digital in the future, and all are working on fam- 
ilies of multifunction chips. But it will only become eco- 
nomical for them to produce their own chips when sales 
of digital TV sets have grown to reasonable levels and 
they can implement all required functions with a chip set 
that includes only a small number of discrete ICs. 

The industry consensus is that the central issue in 
digital television is not features—which can be added one 
on top of another using current technology—but picture 
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quality. So far, a truly improved picture has appeared 
only at a cost well beyond the consumer’s reach. 

GE, which was expected to announce a number of 
digital TV receivers in spring 1984, announced instead 
that it would hold off production until it could offer the 
consumer a visibly better picture than a comparably 
priced analog model. Judy Ziegler, spokeswoman at the 
Portsmouth, Va., plant, says GE sees digital TV as “driv- 
en by what the customer actually sees in the show- 
room—in terms of better resolution, higher contrast, 
sharper color, etc. Features like a second picture from 
another channel within the picture you’re watching may 
sell some high-end models, but digital TV won’t really 
take off unless picture quality is shown to be better.” 

The thinking throughout the industry is that the best 
approach is not to get there first, but to get there right. 
Toshiba’s experience at the June 1984 Consumer Elec- 
tronics Show was an object lesson to many marketing 
people. Toshiba demonstrated a digital set with some 
intriguing features, but those who saw it generally agreed 
that the digitally processed picture was poor. And with a 
price tag of $1,200 when the set is introduced in the USS. 
this fall, no one was predicting brisk sales. 

Still, Toshiba expects that its picture-within-a-picture | 
feature, which superimposes an image 1/16 or 4 the size 
of the main 20-in. picture in any corner of the screen, 
will capture enough of the market to make the compa- 
ny’s efforts worthwhile. The insert itself is a digitized 
version of the analog-based picture insert originally mar- 
keted by Sharp and by Grundig AG, of Furth, West 
Germany [Electronics, Jan. 4, 1979, p. 48]. 

Rich Meidenbauer, National Advertising Director for 
Toshiba, expresses confidence that the demo set’s appar- 
ent poor resolution was simply because “‘the set was just 
out of the R&D labs, and any problems with picture 
quality will be ironed out when the production models 
are introduced.” He says the new set has 256-K of mem- 
ory, enough to allow the small picture to be frozen, but 
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insufficient for zoom focus- 
ing or the enhancement of 
the picture. In addition, it 
has only one tuner, so ei- 
ther the main or the sub- 
sidiary picture must come 
from a video input. Thus 
the viewer can watch only 
one rf channel at a time; 
the other picture must 
come from a VCR, video 
disk player, or computer. 
The set also has multichan- 
nel TV sound (see “Stereo 
and bilingual TV stirs in- 
terest’’), so it can be used 
in bilingual and _ stereo- 
phonic-sound transmis- 
sions. Additional features 
would include direct moni- 
monitoring, eight-pin red- 
green-blue connections for 
video and computer inputs, 
and a 21-pin RGB inter- 
face for high-resolution ap- 
plications, with hookups to videotex, teletext, and satel- 
lite inputs. 

While Toshiba is billing its set as a forerunner of 
things to come, other manufacturers don’t expect digital 
television to be fully competitive with conventional TV 
until 2.5 to 5.0 Mb of RAM are available for frame 
storage—at the right price. 

According to Frank McCann, RCA Corp.’s vice presi- 
dent of public affairs, the company is evaluating various 
technical approaches to digital TV receivers. Meanwhile, 
it has yet to resolve cost versus performance. The goal of 
the New York company is to produce digital TV receiv- 
ers whose performance levels equal or better those of 
current analog TV receivers. Thus it might hold off 
introduction of its own line of digital TV _ receivers, 
though it still plans to be a significant player. 


ITT plans to move forward 


To hasten the day when RCA and others make a 
firmer commitment to digital, ITT gave the following 
timetable: | 
m The current generation with five chips containing ba- 
sic features but with improved sound and video. 

m For introduction in 1985, a new generation of seven 
chips with ghost-free teletext, compatibility with PAL 
and SECAM, and an integrated service computer. 

m By 1987, flicker-free reception, and still lower manu- 
facturing costs per function. 

On the basis of its present production in Europe, ITT 
claims that it has reduced manufacturing time (includ- 
ing test and repair) of its prototype digital sets to 315 
minutes per unit. A comparable analog set takes about 
350 minutes to assemble, so in at least one respect a 
potential savings in production costs has already been 
realized. The main cost factor to overcome is the ex- 
pense of the VLSI chips that must be used for frame 
storage; these are considered custom items by chip man- 
ufacturers such as ITT and Motorola, and until the TV 
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4. Fields are combined. Interleaving from the broadcast signal is 
eliminated from the first field. Picture information from the second field 
is Superimposed on the first between the horizontal lines. The two 
fields are recombined in a single high-resolution frame. 


producers decide what fea- 
tures they want in com- 
mon, the mainstream 
memory market will prob- 
ably not find it worth- 
while to produce the 256- 
K chips in quantity. 
Without the 2.5 to 5 Mb 
necessary for full-frame 
picture storage, the great- 
est potential benefit of dig- 
ital TV—HDTV—won’t 
be realized. 

That HDTV is desirable 
is not an issue, however. 
From the consumer’s per- 
spective, the greatest ad- 
vances in television quality 
will come from simply 
boosting the picture’s defi- 
nition, color quality, and 
aspect ratio. To that end, 
TV manufacturers are 
making substantial efforts 
to develop HDTV at con- 





sumer prices. 

A paper delivered at the recent International Confer- 
ence on Consumer Electronics in Chicago addressed 
itself to the issue of HDTV from a standard NTSC 
broadcast signal using digital signal processing. Since 
enhancement occurs at the receiver, requiring no change 
in the broadcast system, it is considered the most realis- 
tic approach to better-quality TV. The paper’s authors, 
led by Norio Suzuki of NEC Corp., in Kawasaki, de- 
scribe a circuit (Fig. 2) that eliminates ghosts by using 
frame-to-frame correlation. The noise reducer has non- 
linear characteristics that can reduce small-amplitude 
noise without causing degradation in the picture quality. 
Image edges are further enhanced with transversal fil- 
ters operating both horizontally and vertically. 

In addition, the circuit uses a digital comb filter to 
separate luminance and chrominance. The filter em- 


ploys frame and line memories for still and moving 


picture elements, respectively. The memories are adap- 
tively controlled according to the motion of discrete 
pixels in relation to adjacent pixels in the same field. 

To actually realize a high-definition ‘picture, NEC 
uses adaptive scanning conversion. This converts the 
NTSC signal, which has 525, 2:1 interlaced scanning 
lines, to 525 noninterlaced lines and superimposes it on 
a previous frame (Fig. 3). The resulting 1,050 scanning 
lines make disturbances in the structure of a single line 
barely visible, because the increased number of lines in 
the frame will dissipate any artifacts introduced into a 
line. Two methods enable this conversion to take place: 
line and field interpolation. For line interpolation, the 
luminance of an interpolated pixel is calculated from 
the pixels on two adjacent horizontal lines in the same 
field. For field interpolation, an interpolated pixel is 
similarly obtained from the corresponding pixel in the 
previous field. 

According to Suzuki, the processed picture has ‘‘fine 
resolution, no ghosts, and is free from such impairments 
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as line flicker, large area flicker, dot crawl, and crossed 
color.” They stress that adaptive digital signal process- 
ing must take motion into account to present a visible 
advantage over standard processing of a broadcast sig- 
nal, because the two superimposed 525-line frames are 
ever-changing and must be precisely aligned. 

The real beauty of digital frame storage in HDTV is 
that it works independently of the broadcast standard; 
PAL or SECAM would give results equally good, or 
better, with only slight modification of the signal pro- 
cessing at the demodulator. Motorola Inc. has devel- 
oped a 5,000-device hybrid IC that can process a video 
signal in all three color standards [Electronics, Feb. 10, 
1983, p. 85] using a digital circuit for the time base and 
a capacitor for the signal sampling. 

Thus the technology is around—as are high produc- 
tion costs. But TV makers can offset some of those 
costs by charging a hefty price for the receivers—which 
they hope to justify by offering superior resolution for 
both broadcast pictures and for videotex systems. 

Current systems use only part of the bandwidth allot- 
ted for each channel. But a technical expert at the 
Electronic Industries Association, Washington, D.C., 
who asked not to be identified, predicts that much of 
the move to HDTV will be fueled by videotex origina- 
tors, who will thus be able to offer full-field information 
on a full-bandwidth cable channel. He does not predict 
a move to HDTV broadcasting: “The production diffi- 
culties inherent in the conversion of a widely used 
broadcast standard are simply too great.” He thinks the 
way to go is to enhance the existing standards with the 
signal processing techniques already mentioned. 

Alternatively, compression techniques, which are be- 
ing developed at the EIA’s Advanced Technical Stan- 
dards Committee, might be able to squeeze high-defini- 
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tion video information into standard NTSC bandwidth. 
Good resolution of videotex information is especially 
important in Japan, where the fine detail of a kanji 
character must be visible for the information to be 
intelligible. There, moves are underway to begin HDTV 
broadcasts at 30 MHz a channel from the new BS-3A 
direct broadcast satellite. For now, few receivers are on 
hand for such broadcasts. But Ken Shimba of the Mat- 
sushita News Center, Secaucus, N.J., points out that it 
is easy to reprogram receivers that can digitally process 
a video signal to accept wide-band channels. “As digital 
receivers come on line, broadcasters and videotex opera- 
tors will find it advantageous to use the wide-band 
capabilities inherent in DBS,” he says. If a broadcaster 
wishes to stick with equipment that is already available 
in large numbers, TV-receive-only, and cable systems 
can be adapted to accommodate HDTV transmissions 
(Electronics, June 28, 1984, p. 98.]. 

Although Zenith Radio Corp. will probably be the 
first U.S. manufacturer to bring a digital TV to market, 
the Glenview, IIl., firm seems to be concentrating its 
high-definition efforts on Z-Text, its new full-field vi- 
deotex system reportedly able to store 5,000 pages, all 
accessible in real time. According to Gregory Wood- 
sum, manager of videotex engineering, “One of the ma- 
jor defects in the world-standard VBI [vertical blanking 
interval] is the poor resolution of the text itself because 
the text must be inserted into the brief and bandwidth- 
constricted interval between the end of one picture field 
and the beginning of the next. Z-Text improves text 
definition by using a full-bandwidth cable channel and a 
full field on the TV screen.” LJ 


Additional reporting for this article was done by Charles 
Cohen and John Gosch 
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Rescreening of semiconductor devices after tests by the vendor 


spots rejects in military and aerospace applications 


FED cocteoning of semiconductors destined for military 
and aerospace systems, beyond the test measures 
taken by the vendors themselves, has led to a marked 
improvement in parts quality. Pressure for rescreening 
stemmed from claims such as those made by R. Adm. 
Henry Duff Arnold in late 1981 that “the average reject 
rate for semiconductors range[s] from 2% to 25% in 
Navy electronic systems; in the extreme, more than 50% 
of delivered parts have been discovered to be defective 
upon rescreening.”’ 

As a consequence, the Navy as well as the National 
Aeronautics and Space Administration require rescreen- 
ing of all semiconductor devices as a specific item in 
their contracts. Rescreening results gathered from the 
Navy’s Vertical Launch System (VLS) and NASA’s Cen- 
taur Boost Vehicle programs show significant drops in 
reject rates. 


Quality and the economy 


Since the mid-1970s, the leading edge of integrated- 
circuit technology has changed rapidly. Perhaps the most 
dramatic change has been in circuit densities, which have 
gone from 4-K dynamic random-ac- 
cess memories to 256-K DRAMs, 
from 8- to 32-bit microprocessors, 
and to component counts approach- 


L] by Eugene R. Hnatek 


sensitivities. Once these innovations are refined, they fil- 
ter downward to all areas involving mature products that 
may be restructured, redesigned, or restepped for larger | 
wafer sizes—or a combination of all of these—in order to 
decrease die size, obtain more dice per wafer, decrease 
the cost per die, and increase profits and inherent device- 
quality levels. 

At the same time, users have become more concerned 
about inherent device quality because of higher printed- 
circuit-board densities, and the availability and use of 
dense VLSI devices fabricated with new and complex 
process technologies. Semiconductor device failures sig- 
nificantly affect a user’s ability to do business in the 
marketplace. 

Such device failures in a user’s equipment can include 
equipment downtime, high warranty and repair costs, 
eventual loss of sales, and a loss of good will. In the case 
of military and aerospace applications, repair might not 
even be possible, thus putting an extremely high price tag 
on the cost of a device failure, even to the point of loss of 
life. 

The world business climate and its effect on electronic 


TABLE 1: FACTORS INFLUENCING SEMICONDUCTOR FAILURE 


ing 1 million transistors per chip. 
These density improvements have 
been the result of major advances in 
IC-fabrication technology that have, 
for example, reduced feature sizes 
from 6.5 to 7 wm to a range of 2 to 
2.4 wm, increased die sizes from 100 
to 150 mils/side to more than 300 
mils/side, and increased process 
complexity with a jump in mask lev- 
els of 50% to 100% for both bipolar 
and MOS technologies. 
Leading-edge technological innova- 
tions are typically implemented first 
for DRAMs because of their high 
production volume and extreme price 
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Chip- and die-rel 


Oxide faults, pinholes, breakdown 
Oxide junction contaminants, leakage 
Diffusion defects (such as spikes) 
Passivation defects 


Mechanical defects in the chip (cracked die, 
crystal imperfections, scratched die) 


Design defects (mask faults) 
Foreign materials, particles 


Metalization (opens, shorts for both single- and 
dual-level metal) 


Electromigration 


Polysilicon defects (single- and multi-layered) 


Open, shorted wires 

Lifted, broken wire bonds 
Misplaced wire bonds 
Multiple wire bonds 

Lifted chips 

Improperly sealed packages 
Die attachment defect 
Excessive sealing material 


External lead defects 
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equipment sales has a significant influence on suppliers 
of military high-reliability (called hi-rel) devices. The 
commercial semiconductor market, and the IC market in 
particular, are growing at an astounding 20% to 37% 
annual rate whereas the hi-rel semiconductor market seg- 
ment is growing at 10% to 15% per year on a much 
smaller base. Because of this, IC vendors have tended to 
concentrate on the commercial portion of their business, 
with limited expansion aimed at the military and aero- 
space market sector. In addition, manufacturing and test- 
ing of semiconductors that must meet mil spec and hi-rel 
requirements are far more complicated than for commer- 
cial devices and require more time, with potentially less 
profit. 

The increased use of integrated circuits in electronic 
systems has been accompanied by an increased concern 
over IC failures. Some common causes of IC failures 
include: not meeting electrical specifications; damage in 
transit from the vendor’s plant; latent defects in the 
parts; damage in the user’s assembly process; user misap- 
plication; and poorly or incorrectly written specifications. 

As a result, more users have begun performing some 
type of screening operation. Today, commercial applica- 
tions have just as stringent reliability requirements, if not 
more so, than military and aerospace applications. Con- 
sequently, it is imperative that device failures be eliminat- 
ed prior to their installation in a product. 


Reliability and quality 


Theoretically, when an IC vendor does 100% testing 
of its parts, every part shipped should be good. Although 
component vendors normally do a reasonably good job of 
testing, there are still many ways that errors can be 
passed on to the user. These can include: all parameters 
on the data sheet not being tested; automatic test equip- 
ment (ATE) not being calibrated, being out of calibra- 
tion, or incorrectly programmed; test operators mixing 
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TABLE 2: IC SCREENING SEQUENCE FOR VERTICAL LAUNCH SYSTEM (VLS) 
AND CENTAUR PROGRAMS 





Destruction physical analysis (DPA) 
Temperature cycle: 10 cycles, —65°C to 
Electrical tests @ 25°C, —55°C, +125°C; 
read and record per applicable mil-spec 
Burn-in: 240 hr @ 125°C per mil spec 
Constant acceleration: 30,000 gs around 
Electrical tests @ 25°C, read and record 
within 96 hr after removal from burn-in 
Parametric drift calculations 


Electrical tests @ +125°C, —55°C; read and 
record per applicable mil-spec slash sheet 





rejected devices with good ones; improper or incorrect 
part marking; and vendor personnel mixing different part 
numbers together. 

The words “reliability” and “quality” are often used 
interchangeably, as though they were identical facets of a 
product’s merit. In fact, they are quite different. 

Quality applies to the number of faulty devices among 
good ones as they arrive at the user’s plant. Put another 
way, quality is related to the number of faulty devices 
that escape detection at the vendor’s facility. 

Reliability is measured by the percentage of parts that 
fail to withstand their application environment in a given 
period of time. Thus, reliability is quality on a time scale, 
and testing (or screening) compresses the time scale. 
Testing or stressing a component does not necessarily 
make it more reliable, but it affects reliability in that 
failures are removed based on the time compression in- 
herent in testing. Reliability must be an inherent quality 
and is a function of the process being used to fabricate 
the device. 

As a result, the more mature component technologies 
tend to produce the more reliable devices. The yields of a 
mature process are also inclined to be higher, but high 
yields do not necessarily mean high reliability. The ex- 
tent to which devices are screened and the severity of the 
screening depend on the type of component, as well as 
the end application. As a rule, passive components tend 
to have lower failure rates than active ones, and simple 
ICs generally fare better than complex ones. 


Screening sequence 


Although reliability cannot be tested into the product, 
testing can eliminate the unreliable percentage and direct- 
ly improve the reliability of the surviving population. 
Improved lot reliability is accomplished by compressing 
time in accelerated testing by using time, power, and 
temperature relationships. 

In determining a screening se- 
quence that is effective, it is neces- 
sary to understand the failure mecha- 
nisms of the devices to be tested. 
Semiconductor failures can be divid- 
ed into either chip- or die-related 
failure modes, which are process de- 
pendent, or assembly- and package- 
related failure modes that result from 
the assembly processes listed in Ta- 
ble I. 

To offer some idea of the costs of 
replacing defective ICs, a consumer- 
product replacement cost at the com- 
ponent level may be as low as $2; a 
defective IC deployed in a military 
system might cost the taxpayer 
$1,000. A semiconductor failure in a 
Space project could mean a $2 mil- 
lion loss. 

Additionally, because lead times 
vary from 18 to as much as 52 weeks 
for a given device type, procuring 
replacement parts may cause major 
program problems and impose seri- 
ous delays, to the point of possibly 
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missing both end-equipment-delivery deadlines and mis- 
sion schedules. The latter could contribute to costs on 
the order of hundreds of thousands of dollars for each 
day the schedule is behind. 

Users consider high-reliability components a necessary 
expense in systems whose failure in service could result 
in unusually high maintenance costs, production or mate- 
rial losses, or more important, risk to human safety. 
Generally speaking, any component built to conform to 
one or more military specifications is likely to be better 
made and of higher-grade material than its nearest com- 
mercial counterpart. It also would be expected to operate 
satisfactorily over a wider temperature range than the 
| same nonmilitary part. 


Costs more 


Of course, a mil spec part is expected to cost more, 
sometimes substantially more, than a commercial device 
due to the additional attention, documentation, and 
traceability that must be met. The purchaser of a mili- 
tary-qualified component is, in effect, betting on the pre- 
mise that a product made in accordance with proven 
methods, of carefully selected materials, and subjected to 
stringent tests for quality and reliability is statistically 
likely to outlast parts that have not been manufactured 
under such tightly controlled specifications. 

Different screens are needed to detect different failure 
modes because no single screening test is sufficient to 
find all or even most of them. Therefore, a sequence of 
screens frequently is used to detect the mix of failure 
modes most appropriate for the end application. The 
most common types of tests employed in semiconductor 
screening for weeding out both die-related and package- 
related failures in a military application include: stabiliza- 
tion bake; temperature cycling or thermal shock; con- 
stant acceleration; hermeticity; seal or leak (fine and 
gross leak); particle-impact noise detection; electrical test; 


burn-in; and X-ray examination. 

The screening sequence depends on such factors as the 
device technology and design; the intended application; 
the expected failure, and failure modes; the vendor’s his- 
tory (previous experience); the user’s design safety mar- 
gins (called guard bands); and the cost of not testing. 
This calls for a judicious assessment of which screening 
tests to impose for a given application. 

The value of device testing is a complex matter with 
many nuances. Simply stated, it requires evaluating the 
problems that would have been caused by the defective 
devices that were removed. © 

The cost of testing hinges on many variables, including 
the direct labor required to test the components. Factors 
that affect this include package size and type; generic 
part functions; ATE throughput (go/no-go or read-and- 
record testing); test temperature; specific screening tests; 
the complexity of burn-in or electrical testing; and labor 
rates of individuals involved, which could be operators, 
technicians, or engineers. Indirect costs of testing compo- 
nents include the cost of equipment used and deprecia- 
tion, and overhead rates. 

How current military-specified and -tested semiconduc- 
tors fare when subjected to rescreening, and how the 
results obtained from recent rescreening programs com- 
pare with those of seven to eight years ago can be deter- 
mined by examining the rescreening results of two sepa- 
rate programs, the Navy’s Vertical Launch System (VLS) 
and NASA’s Centaur Boost Vehicle. 

In each case it was mandated or built into the program 
that rescreening was required, to be performed at an 
independent test laboratory (ITL). Table 2 lists sequence 
of tests for optoelectronic devices, power SCRs, digital 
ICs, linear ICs, diodes, transistors, and thyristors. Table 
3 presents the results of the listed sequence of screens 
conducted during three time periods from 1981 to 1984. 

A dramatic reduction in rejects has occurred during 


TABLE 3: SEMICONDUCTOR SCREENING REJECTS FOR VLS PROGRAM 


1981-82 
1982-83 
1983-84 


Digital logic 


1981-82 
1982-83 
1983-84 


Linear ICs 


Diodes 1981-82 
1982—83 


1983—84 


1981—82 
1982-83 
1983-84 


Transistors 


Optoelectronic 
devices 


1981—82 
1982—83 
1983-84 


1981—82 
1982—83 
1983-84 


Power silicon 
controlled rectifier 
thyristors 
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this period for digital ICs (dropping from 16.8% to 
3.7%), for linear ICs (dropping from 24.4% to 5.4%), 
for transistors (dropping from 21.4% to 8.2%), and for 
optoelectronic devices (from 15.1% to 3.8%). The reject 
rate for diodes and power devices dropped in the second 
year but then increased in the third year back to the 
levels experienced in the first year. 

Power devices, by their very nature, tend to exhibit 
fairly high reject rates. For all years, meaningful conclu- 
sions cannot be reached because of the small test popula- 
tion size. All that can be said is that the power devices 
retested exhibited high reject rates. 






Additional requirements 


The rescreening data for the Centaur Boost Vehicle is 
shown in Table 4. .Particle-impact noise detection 
(PIND) testing and X-ray analysis were not performed 
by the vendor as part of the parts-purchased quality 
level. Thus, both are additional requirements imposed 
upon the procured material by the Centaur Program 
Office. 

Initial electrical testing at 25°C accounted for 2.3% 
rejects for linear ICs and for 1.5% rejects for transistors. 
These were most likely marginal test escapes, probably 
the result of devices sitting right at the specification limit 
when tested by the vendor and then failing at the Viking 
test facility due to better ATE resolution and accuracy. 

All of the rejects (743) for zener diodes under initial 
25°C tests were due to temperature coefficient criteria 
which were imposed upon the ITL on a 100% basis. The 
vendor of these zener diodes is only required to perform 
this test on a lot-sample basis. It appears that the sample 
testing is indeed not effective in providing product-tested- 
per-MIL-SPEC requirements. In all cases, these rejects 
were marginal in nature and accounted for an 8.2% 
reject rate for the diode category. 

Electrical testing and drift calculations at 25°C after 
high-temperature reverse-bias (HTRB) burn-in for dis- 
crete semiconductors presents a further source of rejects. 
Devices subjected to HTRB should not exhibit electrical- 
test rejects since this screening was already accomplished 
by the vendor. During burn-in, a number of power tran- 
sistors failed. These were the only catastrophic failures 
during the screening sequence for both programs. 

All of the devices were powered in accordance with 
the military specifications, and chamber-temperature con- 

| trolled, so that the junction temperature would not be 
exceeded. A parts analysis revealed the underlying cause 
of failure to be poor die attachment, resulting in the 
formation of hot spots, and thus destroying the devices. 
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TABLE 4: CENTAUR SEMICONDUCTOR RESCREENING RESULTS 










After burn-in, all device categories 
exhibited rejects. It is interesting to 
note that discrete semiconductors 
continued to fail during these tests, 
although they are repetitions of the 
vendor’s tests. The process stability 
of these devices may very well be 
questioned. For ICs, especially linear 
ICs, about as many devices were re- 
jected at this final electrical test se- 
quence (over three temperatures) as 
were rejected at 25°C prior to burn- 
in, indicating the ability of the burn- 
in screen to cull potential defects. Here, as for the VLS 
program, all electrical test rejects were caused by para- 
metric drift. There were no catastrophic failures. 

Of particular concern is the number of seal rejects, 
those failing the hermeticity test, which is the last 100% 
screen performed. Since it takes place after the tempera- 
ture cycling, constant acceleration, and burn-in stress 
screens, it locates defects in the package-sealing system 
stressed by the screens themselves. Poor package-assem- 
bly techniques on the part of the vendors should be the 
responsibility of the vendors themselves to locate and 
correct; rescreening is the only alternative solution. 

The overall reject rates shown are for exhaustive elec- 
trical tests performed on a 100% basis in strict compli- 
ance with the appropriate mil specs at extreme tempera- 
tures. Some rational judgment must be used in 
interpreting these numbers in regard to the part derating 
and application in a given system. 

For one thing, these reject rates do not predict product 
survival; they are only an indicator of the parts’ compli- 
ance with the specifications. Most system designs guard- 
band the published electrical limits and do not concur- 
rently operate the part at extremes of power-supply 
voltage, temperature, and data-sheet limits. Thus, if a 
part fails a certain electrical parameter, it does not mean 
that the part will not work at all in a given application. 






Percentage 
rejected _ 


Prudent judgment 


Some prudent judgment must be exercised in assessing 
the results of this or any screening program in regard to 
rejects, what they mean, and their relationship to the 
intended application. Also, any rejects from screening 
tests not performed by the vendor, or called out in the 
part-purchase order, cannot be used to rate the quality of 
the product, since they are clearly beyond the scope of 
the quality of the procured parts. 

The rescreening test results show a significant reduc- 
tion in reject rates for similar generic devices used in the 
VLS and Centaur Programs, as compared with rescreen- 
ing performed seven to eight years ago. This leads to the 
conclusion that the inherent quality level of current semi- 
conductors is higher than that obtained previously. Fur- 
thermore, for the programs studied, it also indicates that 
component rescreening is necessary, because it identifies 
rejected parts that might cause systems problems later 
on, and is an effective means of weeding out device 
failures. LJ 





Eugene Hnatek is a test engineer at the Viking Laborato- 
ries, Inc., Mountain View, Calif. 
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COMMUNICATIONS 


EVALUATING 


NETWORK 
SOLUTIONS 








The successful design of personal computer networks hinges on choosing 
the right network server for the system (by Mark Hurst 


TT": explosive growth of personal computing in the 
workplace and the increasing sophistication of local 
networks are forcing systems developers to address the 
difficult chore of coordinating information sharing and 
networking among personal computers with dissimilar 
native operating systems. The mere fact that two ma- 
chines connect to the same hard disk does not guarantee 
meaningful and foolproof interaction. With sophisticated 
network-management software, however, a network of 
microcomputers and shared peripherals can be endowed 
with all the advantages of a traditional time-sharing sys- 
tem, at a cost that will make it attractive to a wide range 
of end users. 

But this level of sophistication has been slowed by the 
lack of a set of comprehensive standards for network 
organization. This is so despite the groundwork that was 
laid by the International Organization for Standardiza- 
tion when it created a basis for standardizing communi- 
cations systems—the open-system interconnection model. 
The OSI model defines seven layers of communication 
protocols, with specific functions isolated at each level 


(Fig. 1). 
Seven-layer model 


The bottom layer of the model defines the mechanical 
connections that tie personal computers together in a 
network. This includes electrical requirements for estab- 
lishing and terminating transfers of information between 
nodes. 

The second layer, the data-link layer, defines proce- 
dures and control protocols for operating the communi- 
cation lines. It offers a means of detecting and correcting 
message errors, which enables the model’s higher layers 
to direct the circuits within the bottom layer. The link 
layer also incorporates the network topology, which de- 
fines how the nodes are tied together. For example, a 
network can have a star, ring, or bus topology (see 
‘Stars, rings, and other things,” facing page). 

Next in the OSI hierarchy is the network layer, which 
determines how data is transferred between personal 
computers. The Institute of Electrical and Electronics 
Engineers’ 802 committee developed the standards for 
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this layer and the two bottom layers. To date, all net- 
work vendors conform to the OSI model and IEEE 802 
standards through the first three levels; it is the remain- 
ing four levels that still vary widely among vendors and 
cause a great deal of confusion for the potential user of a 
local net. 

The upper four layers define the way intelligent inter- 
actions take place between applications, enforce the rules 
for information exchange between personal computers of 
similar and different designs, and manage end-to-end de- 
livery of information within and between networks. 
These layers also ensure data integrity, allow network 
management and control, and provide the user with an 





LAYER 7 — APPLICATION 
USER-APPLICATION AND 
MANAGEMENT FUNCTIONS 











LAYER 6 — PRESENTATION 


DATA INTERPRETATION, FORMAT AND 
CODE TRANSFORMATION 









LAYER 5 — SESSION 


ADMINISTRATION AND CONTROL 
OF SESSIONS BETWEEN TWO ENTITIES 












LAYER 4 — TRANSPORT 


TRANSPARENT DATA TRANSFER, END-TO-END 
CONTROL, MULTIPLEXING, MAPPING 










LAYER 3 — NETWORK 


ROUTING, SWITCHING, SEGMENTING, BLOCKING, 
ERROR RECOVERY, FLOW CONTROL 










LAYER 2 — LINK 
ESTABLISH, MAINTAIN AND RELEASE DATA 
LINKS, ERROR AND FLOW CONTROL 





LAYER 1 — PHYSICAL 
ELECTRICAL, MECHANICAL, FUNCTIONAL 





1. Seven layers. The open-system interconnection model of the 
International Organization for Standardization defines seven layers of 
communications protocols. But designing a user-friendly network 
means putting the functions of all layers into the applications layer. 
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interface to the network’s services. 

Until recently, network vendors were content to pro- 
vide a proprietary operating system to handle the func- 
tions in the upper layers of the OSI model adopted by 
the ISO, which meant that the system features were 
unique. For example, an Omninet, made by Corvus Sys- 
tems Inc., San Jose, Calif., is not only physically different 
from an EtherSeries network, made by 3Com Corp., 
Mountain View, Calif., but the methods of managing the 
network differ as well. For the most part, the user inter- 
acts with the uppermost layer, called the applications 
layer. This layer comprises the languages, tools (such as 
program development aids, file managers, and personal 
productivity tools), data-base-management systems, and 
concurrent multiuser applications. All these functions 
rely on the lower layers to perform the details of commu- 
nications and network management. 

The challenge that the designer faces is to funnel all 
the network’s functions into the applications layer. Be- 
fore this can happen, though, the designer must fully 
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define the network’s architecture. 

To assess what type of architecture will work best, it is 
necessary to first weigh such factors as peripheral alloca- 
tion, extended services, ease of use, and the level of 
information sharing that will be required of the system. 
The physical network architecture—that is, the hardware 
interfaces and transmission protocols defined in the lower 
levels of the OSI model—is not the critical element in 
determining the depth or breadth of network services, 
although it does affect the network’s response time. In- 
formation sharing and availability of services should be 
given greater weight in evaluating possible architectures, 
but it is important to remember that if dissimilar micro- 
computers are to be networked, local-net choices will be 
restricted because heterogeneous machines cannot readily 
communicate. 

Any analysis must begin with a pragmatic assessment 
of both the present and expected requirements of periph- 
eral devices such as hard-disk storage media, plotters, 
and printers. Because peripheral equipment is costly if it 
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2. Disk server. Though itis relatively simple to implement and provides some centralized control over the shared disk, the intelligent disk server 





lacks a strong file control mechanism. This leaves the network file structure open to corruption. 


must be duplicated for each computer, sharing such de- 
vices becomes a significant consideration in networking 
computers, so orderly access to the network’s peripheral 
devices should be the minimum requirement of any 
networking software design. 

Special extended services are often a by-product of a 
centrally controlled network. Print spooling, hierarchical 
or tree-structured directories, electronic mail, and inter- 
active multiuser accounting are some of the services that 
can greatly enhance the working environment. 

An easy-to-use network is crucial to the success of a 
design in the marketplace, but it also requires extensive 
development, which significantly increases the network’s 
initial cost. A less complex network design may be suffi- 
cient to support a simple application, particularly one 
that does not require multiuser access to shared data 
bases. If any shortcuts are taken in this area, the results 
can be disastrous: it is important to target the product 
carefully and to know precisely what niche it will fill in 
the marketplace. If the product is targeted at the growing 
corporate market for networks, then a greater up-front 
investment for a more sophisticated design may be in 
order. 

The most important consideration in designing a net- 
work architecture is what level of information sharing 
will be required. Sophisticated, high-level mechanisms 
that allow coordinated sharing of information are the 
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backbone of any serious multiuser application. Uncon- 
trolled concurrent access to the same data inevitably 
leads to loss of data and impaired data integrity and 
security. A network should provide both easy access and 
tight control to coordinate data sharing. 


Centralized network control 


Among a plethora of possibilities, the most reliable 
personal computer networks are designed using central- 
ized network control where a data-management comput- 
er becomes the network’s logical hub. A centralized net- 
work manager is responsible for managing data files and 
hardware resources, maintaining data security, and han- 
dling intercomputer communication and synchronization. 
This approach gives added control and reduces process- 
ing time, compared with a decentralized network. 

What’s more, a decentralized approach has some in- 
herent drawbacks, not the least of which is that each 
computer requires a complete set of network-coordinat- 
ing software. Because of the complexity of building an 
asynchronous decentralized network, extensive additions 
to each microcomputer’s single-user operating system are 
necessary; this increases the processing overhead and de- 
grades each unit’s local performance. 

In this environment, ensuring data security and integri- 
ty is nearly impossible because the data is dispersed. The 
host personal computer must protect any confidential or 
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3. File server. Because the file server places all the responsibility for disk management in a central network manager, several personal 
computers can gain full access to information in the same directory without mutual interference. 


restricted data, making it necessary to program in any 
additional computers that require access. Furthermore, 
security mechanisms could be easily bypassed or ignored, 
simply by running the personal computer in its native, 
stand-alone mode. In short, a decentralized network of 
personal computers eventually lends itself to security 
breakdowns. 


Data file management 


Centralizing the network’s control functions means de- 
signing an operating system using either a disk server or 
a file server to give personal computers shared access to 
a hard disk. A simple disk server merely partitions the 
disk into a set of independent volumes, or virtual floppy 
disks; one volume can be allocated to only one computer 
at a time. Each computer is then directly responsible for 
managing the data directories and files for its volume. 
This approach requires very little intelligence on the part 
of the central network manager and shifts the overhead 
for controlling the volume from the manager to the com- 
puter. Moreover, this scheme usually lacks data security 
and integrity. 

A simple disk server is easy to implement and thus is 
attractive for applications that need a cost-effective ap- 
proach to sharing peripheral devices. However, concur- 
rent sharing of information is virtually impossible with a 
simple disk server, and it precludes the use of sophisticat- 
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ed applications software. In addition, the simplicity of 
controlling software may limit power and flexibility in 
accessing the network peripherals as well as restrict the 
addition of such extended features as electronic mail. 

With an intelligent disk server, networked personal 
computers can request and secure access to centralized 
disk volumes, printers, plotters, and tape drives (Fig. 2). 
Using this approach, designers can build in security by 
controlling which computer or user can gain access to 
any volume. For example, a user can lock out other users 
and retain all update privileges (usually at the volume 
level) while still allowing other users inquiry-only privi- 
leges. Semaphore mechanisms built into more advanced 
disk servers permit file sharing. 

Unfortunately, when each computer is responsible for 
managing its own disk-space allocation, the network file 
system is still vulnerable to corruption. Another problem 
with this approach is that developing advanced applica- 
tions tends to be very time-consuming. Such limitations 
restrict the ability to change as network requirements 
grow. | 

A file server is the most sophisticated solution to data 
file management because it relieves the networked per- 
sonal computers of all disk-management responsibilities. 
Thus it gives the networked computers access to informa- 
tion in the same directory areas without any danger of 
their interfering with each other (Fig. 3). The network 
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manager maintains a complete logical file system of its 
own style and structure. In addition, it provides ad- 
vanced mechanisms to support concurrent file updating. 
Although it is more difficult and costly to implement, it 
offers comprehensive control of information sharing and 
can be built with many of the extended features that 
users are demanding. 


Supporting dissimilar personal computers 


Designing a network using a file server means that 
even among heterogeneous personal computers, central- 
ized control of network services can be enforced through 
a set of standard software interfaces. Interoperability is 
easiest to implement using an interface shell: an 8-to-16- 
K-byte chunk of software residing in each personal com- 
puter. The shell translates the computer’s native-operat- 
ing-system requests into functionally equivalent, 
high-level network requests (Fig. 4). Similarly, the shell 
receives and interprets any replies from the file server, 
rendering them into a form recognizable by the particu- 
lar computer’s operating system. 

By using a network interface shell, each computer can 
maintain its individual view of the network environment. 
To an Apple II, the world is an extension of Apple II; to 
an IBM Personal Computer running MS-DOS, the net- 
work appears as an extension of MS-DOS. The interface 
shell performs the translation step between the personal 
computer’s native operating system and the network en- 
vironment. Because of this transparency, most single-user 
| software is able to run without modification in the net- 
work environment; the file server becomes, in effect, a 
superset of its various microcomputer operating systems. 
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4. Shell games. Using an interface shell, het- 
erogeneous personal computers can share 
the same network. The interface shell is a set 
of software that translates the personal com- 
puter’s native operating system into function- 
ally equivalent high-level network requests. 


File read/write requests native to a 
computer’s operating system are 
mapped to a corresponding set of 
network requests. 

To create a true multiuser net- 
work, the designer should consider 
building a locking feature so that 
concurrent sharing of data can oc- 
cur. Most often, this is done using 
programming functions, or primi- 
tives, which enable an application to 
lock out other users. But primitives 
that allow applications to synchro- 
nize concurrent access are not 
enough; maintaining the integrity of 
the shared disk’s directory and file 
system is also an essential network 
task. 

Providing high-level data manage- 
ment services begins with the desig- 
nation of a personal computer with 
hard-disk storage as the network 
manager. The network processor 
must have sufficient power to serve 
the intended environment with adequate response time. 
For networks involving only a few active users, an 8086 
or 8088 can be made to perform quite well. Networks 
with heavier user requirements will need processors with 
the power of an 80186 or MC68000. 

The file server software running on the network man- 
ager must be designed to coordinate the network’s mul- 
tiuser file system and peripheral devices. Because a gener- 
al-purpose operating system would adversely affect 
response time, a special purpose multitasking operating 
system should be developed for the foundation of the file 
server software. Even though it tends to be more com- 
plex than the operating system for a disk server, it pays 
for itself in end-user satisfaction. 

Using this approach, the file server relieves the com- 
puters of detailed file and directory manipulation. A 
computer can request only high-level operations, such as 
opening a file, reading any number of bytes starting at an 
arbitrary point, and deleting a file. Computers can never 
destroy the integrity of the network file system. High- 
level, centralized control of the file system allows the file 
server to arbitrate such difficult tasks as extending 
shared data files. 

In addition to information processing, the file server 
should provide various network services such as inter- 
computer message processing, print spooling, and system 
utilities for network security and directory management. 
A centralized file server can offer complete control over 
file directory operations and thus readily maintain direc- 
tory integrity despite deluges of user requests. LJ 


The author is with Novell Inc., Orem, Utah. 
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Intelligent controller boards, protocol-software packages, and a development tool kit : 
give systems integrators flexibility in building Ethernets 0 by Steve Zollo 


ne-stop shopping for systems integrators building 
Ethernets is Interlan Inc.’s product strategy. With 

the firm’s latest round of products, systems designers can 
build Ethernets that satisfy any or all of the seven levels 
in the open-systems interconnection model of the Inter- 
national Organization for Standardization. The new of- 
ferings include link-level controller boards (meeting the 
two lowest levels, physical and link) for IBM Corp. 
Personal Computers, which join the company’s link-level 
controllers for Unibus-, Q-bus-, and Multibus-based sys- 
tems, as well as computers from Data General Corp. 
Also added is a line of intelligent controller boards— 
satisfying levels one through four of the OSI model—and 
network file-server protocols that can serve designers 
working with either the link-level or intelligent boards. 
The variety of Interlan’s products, which can be pur- 
chased together or separately, allows integrators to pro- 
vide completely networked systems or let end users add 
the applications programs. Using the intelligent control- 
ler boards, integrators can provide complete Ethernets; 
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using the link-level boards, they can provide either com- 
plete Ethernets of lower performance (because the host 
computer will do some of the protocol handling) or 
partial Ethernets, in which end users provide some of the 
software support. “It’s kind of like picking from a menu 
in a Chinese restaurant,” jokes Jim Hertenstein, Inter- 
lan’s director of product planning and management. 

The three intelligent boards—the NP100 for Unibus, 
NP200 for Q-bus, and NP300 for Multibus—connect 
their respective host systems to an Ethernet. Featuring 
an on-board 80186 processor with the company’s 
NCX100 network communications executive, the boards 
can support all seven layers of the OSI reference model. 
As a result, the burden of executing CPU-intensive net- 
work-communi-cations protocols is off-loaded from the 
host central processing unit. 

The boards’ CPU operates at 8 MHz, has a 16-bit 
internal and external data bus, and implements instruc- 
tion prefetch for maximum performance. The highly inte- 
grated 80186 features three hardware functions used ex- 
tensively by the network boards’ 
real-time multitasking communica- 
tions executive: three 16-bit program- 
mable interval timers, two direct- 
memory-access controllers, and a 
programmable interrupt controller. 

In addition, the boards contain 
128-K bytes of dynamic random-ac- 
cess memory; expansion to 256-K 
bytes is optional. The memory is 
dual-ported for interleaving by the 
80186 and the 82586 Ethernet com- 
munications controller that allows ef- 
ficient on-board handling of packet- 
data structures. The dual-ported 
RAM places no wait states on the 
80186 processor. The 82586 imple- 
ments the carrier-sensing multiple-ac- 
cess/collision-detection data-link pro- 
cedures for transmitting and 
receiving packets at 10 Mb/s. 

The intelligent controller boards 
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also have 16-K bytes of erasable programmable read-only 
memory containing comprehensive power-up self-testing di- 
agnostics and a program-boot requester. Four spare 28-pin 
sockets support the addition of 32-K-by-8-bit EPROMs or 
8-K-by-8-bit electrically erasable PROMs. 

Serving the boards are two software options. One, the 
XNS ITP, for Xerox Network Systems Internet Transport 
Protocols, is a software package that provides higher-level 
protocol support for the intelligent boards. The package 
consists of an XNS ITP protocol-software module resident 
on the board and a set of host-resident software routines. 
The module implements the XNS ITP specification. These 
protocols, designed for use on an Ethernet, offer high- 
bandwidth communications and_a full set of transport- 
level services. 

The second protocol-software package, the DOD 
IP/TCP, provides a compatible implementation of the De- 
partment of Defense’s Internet Protocol and Transmission 
Control Protocol. The package consists of an IP/TCP 
software module resident on the intelligent controller 
boards and a set of host-resident routines. 

Both packages are members of Interlan’s NS7400 net- 
work-file-server protocol family. The NS7400 protocols 
provide a means for sharing disk-based information 
among the users of the most popular computer systems, 
including Digital Equipment Corp. VAX computers run- 
ning under VMS, Unix System V-based computers, and 
MS-DOS-based systems. To build IBM PC networks, inte- 
grators can use the NI5010 link-level controller board 
along with host-resident protocols—the NS7490 NFS/MS- 
DOS member of the NS7400 family—for satisfying the 
higher layers of the OSI model. 

Rounding out the introductions, Interlan is making 
available a protocol-development tool kit with which users 
may write protocols. With versions that support VMS, 
RSX-11M/M-, or Unix 4.2 BSD hosts, the tool kit is 
powerful enough to implement higher-level application 
protocols, or it can be used to write specialized transport- 
level protocols when working with the intelligent controller 
boards. 

The intelligent controller boards, available in the fourth 
quarter with the XNS protocols and early next year with 
the IP/TCP protocols, are priced at $4,290 for the Unibus 
version and $2,690 for either the Q-bus or Multibus mod- 
els. Any version of the tool kit, available in the fourth 
quarter, will sell for $2,000. The IBM PC networking card 
sells for $775 with the on-board transceiver or for $625 
without it; both will be available next month, their manu- 
facturer says. 

Interlan Inc., 3 Lyberty Way, Westford, Mass. 01886. 


Phone (617) 692-1909 [Circle 338] 





With oxide-isolation process, 
PLAs switch at 15 ns 


Speed and flexibility make programmable logic arrays a 
popular semicustom replacement for TTL circuits in 
high-performance computers. Already, junction-isolated 
PLAs are replacing 25-ns Schottky TTL in graphics pro- 
cessors, error-correction modules, and dynamic-memory 
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Speedy. Rather than having cells isolated with a diffused p+ layer (a), 
the PLA’s oxide-isolated cells (b) are only half as wide and a third as 
deep, allowing for faster switching. National Semiconductor’s oxide- 
isolation process was derived from its high-speed oxide process used 
for ECL memories, modified for higher breakdown voltage. 


controllers. Now, National Semiconductor has developed 
an oxide-isolation process that, together with a modified 
circuit design, lowers PLA switching speeds to 15 ns, 
which makes PLAs a suitable replacement for advanced 
Schottky chips. 

PLAs can save as many as 10 chips in such applica- 
tions as interfacing a microprocessor to a dynamic ran- 
dom-access memory, says National’s strategic marketing 
manager, Joseph Vithayathil. With microprocessors that 
operate at 10 MHz and above, the memory controllers 
need fast PLAs for chip selection. The faster the selec- 
tion signal, the slower the memory can be, Vithayathil 
points out. Fast PLAs can also perform handshaking in 
high-end (20-MHz) graphics processors. 

National’s PLAs are fabricated with a process derived 
from the firm’s emitter-coupled-logic memory parts but 
modified for higher breakdown voltages. Like the RAM 
circuits, the PLAs are implanted rather than diffused. 
The cells’ width is 27 wm, compared with 53 wm for 
typical junction-isolated PLAs, and the depth from the 
surface to the buried n+ layer is 1.4 wm, rather than 4 
um. An oxide well takes the place of the p+ region used 
in junction-isolated circuits. 

The new circuits are labeled the 16L8B, the 16R8B, 
the 16R6B, and the 16R4B. The numerals refer to inputs 
and outputs, the L to an active low output, and the R to 
the presence of a resistor; the B identifies the PLAs as 
members of the oxide-isolated family. 

National has samples available now and expects to 
have the circuits in volume production in a couple of 
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months. The PLAs are priced at $11.50 in quantities of 
100 pieces or more. 

National Semiconductor, 2900 Semiconductor Dr., Santa Clara, 
Calif. 95051. 
Phone (408) 721-5000 [Circle 339] 


Dense gate array boasts 
500-ps gate delays 


Able to support emitter-coupled logic, TTL, or combined 
ECL/TTL, Applied Micro Circuits’ Q3500 series of logic 
arrays offers the eqivalent of up to 3,500 gates and 
Operates with a 500-ps gate delay. The bipolar chip’s 
power consumption is a moderate 3.5 W, or 1 mW per 
equivalent gate. In some cases, gate delays can be as low 
as 275 ps and power consumption as low as 0.7 
mW/gate. 

An extensive small- and medium-scale integration ma- 
crocell logic library is provided for use with the Q35005, 
the first array in the Q3500 series, which has been de- 
signed for military and commercial applications in com- 
puters, peripherals, and test, instrumentation, and com- 
munications equipment. “Using AMCC’s building-block 
concept, MSI macros spanning multiple internal logic 
cells have been created,” says Jonathan Yu, the firm’s 
vice president of operations. ‘““Making use of an average 
of 95% of the available devices, our macros permit these 
high-performance logic arrays to approach densities pre- 
viously only attainable with standard cells.” 

Designs using the Q3500 macro library will be sup- 
ported on the Tegas logic simulator and on Daisy, Men- 
tor, and Valid Logic engineering work stations. Propri- 
etary AMCC software supports fully automatic layout of 
the Q35005 gate array. This software can be ported to a 
variety of computers for customers with multiple design 
requirements. 

Unlike other high-performance arrays that dissipate 8 
to 12 W, the Q35005 consumes only 3 to 4 W. The 
reason, the company says, is special circuitry and a pro- 
grammable speed/power feature that is built into the 
input/output and internal cells. Thus high-speed macros 
can be selected for critical paths, and standard or low- 
| power macros can be used for the remaining circuitry. 
This, in effect, places the speed and power where it is 
needed. For example, the standard Q35005 equivalent 
gate delay is 500 ps and the high-speed version of the 
same macro has an equivalent-gate delay of 350 ps for a 
25% improvement. Selected macros can be implemented 
with a 275-ps equivalent-gate delay, a 45% improvement 
over standard. This speed/power programmability fea- 
ture is also available in the I/O cells. 

The Q35005, in a 3-um oxide-isolated dual-metal pro- 
cess, contains two basic cell types: the logic cell and the 
I/O cell. The chip’s core is an array of logic cells config- 
ured as 22 rows by 11 columns. These cells implement 
logic functions ranging from simple gates to complex 
functions like multipliers. With multiple logic cells, high- 
ly efficient MSI macros, such as a 10-bit counter or an 8- 
bit arithmetic and logic unit, can be formed. 

Liberal allocation of routing channels enables logic-cell 
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utilization of up to 95% with automatic layout. Sur- 
rounding the array are 120 universal I/O cells distribut- 
ed evenly on four sides. These cells have built-in buffer- 
ing as well as ECL/TTL translators to interface 
externally to both TTL and ECL circuitry, eliminating 
the need for power-hungry and space-consuming external 
translators. 

The Q35005 comes in a variety of packages, including 
leaded and leadless chip carriers, ceramic dual in-line 
packages, and pin-grid arrays. The company is taking 
limited orders now and expects to deliver in 90 to 120 
days. Prices vary according to the level of the customer’s 
involvement, complexity, packaging, and the number of 
parts ordered. 

Applied Micro Circuits Corp., 5502 Oberlin Dr., San Diego, Calif. 
92121. 
Phone (619) 450-9333 [Circle 340] 


RAM-based drive can read, 
write on four surfaces 


Called a PRAM Winchester disk drive, the MVP212 is a 
parallel random-access memory that contains a total of 
212 megabytes of unformatted storage through eight data 
surfaces broken into two sets of four parallel read/write 
channels. Each surface of the MVP212 contains 20,160 
bytes/track and 823 cylinders. | 

At any given time, any read/write combination may 
occur on four different surfaces, greatly increasing stor- 
age and retrieval time. The PRAM consists of two as- 
semblies: a mechanical unit and an electronics module. 
The mechanical unit is a sealed head-disk assembly and 
contains five disks, eight heads, and rotary voice-coil 
positioner. Each head has a dedicated amplifier to mini- 
mize noise. Access times are 5 ms track-to-track and 38 
ms average. 

The Z80A-based electronics module consists of print- 
ed-circuit cards containing power amplifier, servo ta- 
chometer, microprocessor control, input/output, and 
four sets of read/write circuit boards. The system has a 
Storage-Module-Drive interface and boasts a transfer 
rate of 9.67 MHz/channel. Using four channels, the data 
rate is specified at 38.6 MHz. 

According to the company, the SMD interface allows 
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a beaten path to your door.’’ : 
Ralph Waldo Emerson, 1855 : 





In the electronic Eighties 
industry needs better decisions, 
not just better designs. 


Electronics, the world’s most dynamic 
industry, is changing. And Electronics, the 
magazine that covers the industry, has been 
changing right along with it. 

Ralph Waldo Emerson was wrong. 

Better designs are no longer the only keys 
to success. In the electronic Kighties a company 
must make better decisions. And they can only 
be made consistently by industry professionals 
who are well informed. 

Today, good technical and business 
decisions must be based on a broad 
understanding of where the industry is. And 
where it’s going. 

In other words, with the kind of insight that 
only a classic industry publication like 
Electronics provides. 

More disasters to come? 

The bankruptcy of Osborne, and RCA’s 
$580-million videodisc write-off are just the tip 
of the iceberg. More possible disasters lie 
hidden in the future. 

And they can only be prevented by decision 
makers who, regardless of discipline, possess 


This is the the most complete, accurate and current 
last issue of ‘ ; ; , 
Electronics. industry information available. 

JULY 12, 1984 





PUTER WORLD NERVOUSLY AWAITS IBM’S PC 11/83 
32-bit Futurebus anticipates new architectures/108 
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Which ts why Electronics 
Is now 
ElectronicsWeek. 


The electronics industry is growing up. 
And Electronics, the voice of the industry, is 
growing along with it. 

We’re not changing our name. 

McGraw-Hill is just adding the word 
“Week” to our 54-year-old “Electronics” name. 
From now on readers of the magazine that gave 
the industry its name will be able to get more of 
the same information, more often. 

Every important industry has a powerful, 
authoritative weekly magazine. In the aviation 
industry, it’s Aviation Week. In the advertising 
industry, it’s Advertising Age. And so it goes. 

Paid, worldwide, and now weekly. 

We're paid circulation. Which is one reason 
we can afford ten dedicated, full-time news 
bureaus around the world. It’s also why we can 
have more editors than any other publication in 
the field. 

Our exclusive worldwide circulation attests 
to an excellent international editorial product. 
One that is more respected and relied upon than 
any other publication in the electronics 


industry. oy 
This is the Starting July 23, ElectronicsWeek, the voice c 
creel anaes of the industry, will be heard each week. % 
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a daisy chain of up to eight PRAM disk drives for a total 
of 1,056 megabytes. Available 45 days after ordering, the 
MVP212 sells for $7,500 in large quantities. 

MegaVault, 6431 Independence Ave., Woodland Hills, Calif. 
91367. Phone (818) 884-7300 [Circle 342] 





Data-base system has 
visual programming tools 


Ingres/CS Version 1.0, a version of the popular relation- 
al data-base management system for 32-bit microcomput- 
ers, is now integrated with an English-like data-base lan- 
guage and a set of forms-based visual programming tools. 
Thus designers can develop multiuser applications with- 
out conventional programming. 

Particularly well-suited for work stations and mul- 
tiuser microcomputer systems running Unix, Ingres/CS 
includes three visual programming tools: Ingres/Query, 
Ingres/Forms, and Ingres/Reports. With the query-by- 
forms tool, users can express queries and perform trans- 
actions by filling in fields on a form. With the forms 
editor, the user can interactively define, create, and edit 
forms for Ingres/Query. With the report-by-forms tool, 
users can create production reports or other types of 
reports in Ingres/CS data bases. 

To run the system requires a minimum of 1 megabyte 
of main memory, 20 megabytes of hard-disk storage, and 
the Unix System V_ operating system. Through 
Equel/C—embedded Quel for the C programming lan- 
guage—applications builders can integrate the data-base 
access and forms control with programs written in C. 

The company says the new software is available now. 
A single license for the Ingres/CS relational DBMS sells 
for $40,000 for use on a VAX 11/780 or 11/750 and for 
$20,000 for use on a VAX 11/730 or 11/7235. 

Relational Technology Inc., 2855 Telegraph Ave., Berkeley, Calif. 
94705. Phone (415) 845-1700 [Circle 343] 





Test-procedure generator 
lets novices write programs 


With the Tek Ez-Test, test engineers and electronics 
engineers can create software for their test systems with- 
out learning a test program language. Two software com- 
ponents, the test-procedure generator and the translator, 
are included. Loaded in a 4041 system controller, the 
test-procedure generator monitors all programmable in- 
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struments over an IEEE-488 interface bus. Coding bugs 
are eliminated because the operator verifies proper execu- 
tion of each manual test step before the data is stored. 

The translator program is then used to convert the 
verified test-procedure-generator program into a 4041 Ba- 
sic program that recreates the manual test procedure. 
The translated program is fast, memory-efficient, and can 
be modified easily, the company claims. The system ac- 
cepts data from any standard IEEE-488 programmable 
test and measurement instrument that features primary 
addressing and ASCII commands. 

Up to 28 instruments can be supported when the 
4041’s optional second port is included in the system 
configuration. Delivered two weeks after receipt of order, 
the Tek Ez-Test sells for $500. 

Tektronix Inc., P.O. Box 500, Beaverton, Ore. 97077. 
Phone (503) 644-0161 [Circle 345] 


Rechargeable battery 
backs up memory systems 


Intended as a memory-backup power supply for comput- 
er systems, microprocessor controls, and single-chip mi- 
crocomputers, the Circuit Guard 3.6 is a rechargeable 
nickel cadmium 
battery rated at a 
nominal 3.6 V dc. 
It is available in a 
standard-tempera- 
ture or a high-tem- 
perature cell. 
Featuring a Ca- 
pacity of 100 mA-h, 
the battery is pin- 
for-pin compatible with General Electric’s Data Sentry, 
Matsushita’s Memory Mount, and other systems. It is 
board-mountable, as its pins are compatible with dual in- 
line-packages, and it comes sealed in a solvent-resistant 
plastic case. Pricing has yet to be set. 
Telecommunication Devices Inc., 2320 Wisconsin Ave., Downers 
Grove, Ill. 60515. 
Phone (312) 971-3460 





[Circle 372] 





Business system offers 
communications, networking 


An entry-level business system for commercial data pro- 
cessing, distributed data processing, and office automa- 
tion, the VS 15 virtual memory computer has up to 1 
megabyte of main memory, support for up to 10 users, 
and remote diagnostics. The system’s cabinet can hold a 
single 76-megabyte or one or two 33-megabyte disk 
drives. 

Sixteen ports are available for work stations and peri- 
pherals and four ports for telecommunications equip- 
ment. The VS 15 supports, among others, 3271 bisynch- 
ronous protocols, 3274 Systems Network Architec- 
ture/Synchronous Data Link Control protocols, and 
teletype protocols for interactive asynchronous commu- 
nications. 
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A ‘basic system consists of a central processor with 
256-K bytes of main memory, the VS/OS proprietary 
operating system and a remote diagnostics facility, a 54- 
in. 33-megabyte Winchester disk drive, and a 514-in. 
360-K-byte floppy-disk drive. Available now, the basic 
system lists for $13,500. 

Wang Laboratories Inc., 1 Industrial Ave., Lowell, Mass. 01851. 
Phone (617) 250-5050 [Circle 349] 


32-bit computer’s CPU cards 
are available separately 


The Universe 2203 is a 32-bit microcomputer based on 
the 12.5-MHz Motorola 68000 microprocessor. The 
VMEbus system has 2 megabytes of main memory and is 
equipped with a built-in Winchester disk with 35 mega- 
bytes of formatted storage. The 2203’s two-board central 
processing unit, the VCP2000, is available separately for 
original-equipment manufacturers. It has a 4-K-byte 
cache memory and includes four serial ports. 

A local network, UniverseNet, allows the 2203 to ex- 
change data and files with other Universe computers as 
well as with systems from other manufacturers. Universe- 
Net consists of three components: an IEEE-802 local-net 
interface, network software, and five applications pack- 
ages. With the network, users can exchange data files, 
send mail, and share resources from Universe systems or 
from other manufacturer’s systems using nonproprietary 
protocols. 

The Universe 2203 with 512-K bytes of main memory, 
35-megabyte disk, and streaming-tape backup carries a 
price tag of $16,900 and is available now. The system’s 
central processing unit, VCP2000 card set, lists for 
$4,000. The UniverseNet package lists for $1,500. All 
will be available this fall. 


Charles River Data Systems Inc., 983 Concord St., Framingham, 
Mass. 01701. Phone (617) 626-1000 


[Circle 395] 








Nonimpact magnetic printer 
puts out 50 pages/min 


A nonimpact magnetic printer, the MP 6050, achieves a 
resolution of 240 by 240 dots/in. at a speed of 50 pages/ 
min using office-sized fan-fold paper. This downsized 
version of the MP 6090, uses the company’s proprietary 
perpendicular magnetogrphic technology. The printer is 
said to have a mean time before failure rate of 1 million 
pages and a drum life rated at 10 million pages. 

The MP 6050 permits a page to be printed with rota- 
tion in two different directions—0O° and 90°—allowing the 
use of one paper size for a variety of output require- 
ments. The basic model with logic architecture includes 


a video interface and a power stacker. It also provides 
operator/host-selectable densities, and its interface is 
monodirectional on a character-line-transfer basis. 

In original-equipment-manufacturer quantities, the 
printers sell for $15,000 each. Evaluation units are sched- 
uled to be available in the fourth quarter. 

Cynthia Peripheral Corp., 766 San Aleso Ave., Sunnyvale, Calif. 
94806. Phone (408) 745-0855 [Circle 373] 


Single system does scanning, 
laser printing, photocopying 


A laser printer, the model 3071, combines scanning, pho- 
tocopying, and an image overlay process in one product. 
One version of the 3071 prints 20 pages/min at a resolu- 
tion of 240 by 240 dots/in., while another version 
achieves 16 pages/min at 300 by 300 dots/in. 

The unit uses laser and halogen-lamp electrophotogra- 
phy for letter-quality printing and copying, respectively. 
It performs scanning functions by transforming data 
from hard copy placed on a sliding glass document table 
into dot data, which is sent to the host computer for 
further processing. This can also be used for facsimile 
applications. Image overlay, for adding graphics like a 
letterhead to printed matter, uses negative image forms 
for the reproduction of copies. 

The 3071, available now, will be sold to original-equip- 
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VC- TYPE KEYRA 
ntroducing the new COMPAQ DESKPRO* It's the most rugged desktop, too, because it’s the only 
COMPAQ combined the best features of the best desktop with a shock-mounted mass storage compartment 

desktop computers. And then added exclusives you won't to help keep disk drives in alignment and help protect you 

find on others. Today they're together in one personal from losing data, downtime, and dollars. 

computer. The COMPAQ DESKPRO. It's also the most compatible desktop, giving you true 
The COMPAQ DESKPRO is the most expandable hardware and software compatibility with the industry's 

desktop you can buy. It can grow as you grow, with up most popular personal computers. The COMPAQ 

to six available expansion slots and four storage devices, DESKPRO runs thousands of programs written for the 

including a unique fixed disk drive backup—all inside the IBM’ PC and XT right off the shelf. Which brings us to the 


computer instead of out, saving your desk from clutter. next point. 


°1984. COMPAQ® is a Registered Trademark and COMPAQ DESKPRO” is a Trademark of COMPAQ Computer Corporation. IBM? is a Registered Trademark of International Business Machines Corporatio 





Dream computer. 


The industry leader in compatibility, 
















Text and graphics on one screen, not two. 


He 


Power and space for almost unlimited 
expansion. 


Add up to 640K of memory on 
system board and save expan- 


Runs software 2X to 3X faster. ——_f 


10MB fixed disk drive 
10MB fixed disk backup 
Two diskette drives 


Exclusive tape backup helps 
protect data. 


Unigue shock mounting helps 
protect your data and hardware 
investment. 


Familiar layout enhanced 
with LEDs on caps and num- ——-"— 


lock keys. 

The COMPAQ DESKPRO is the fastest truly compatible brilliance, saving you the cost and clutter of a second monitor. 
desktop you can buy. It’s two to three times faster than the See the Dream Computer. Then pinch yourself. It’s for real. 
industry standard. That saves time now. And in the future, For the location of the nearest Authorized COMPAQ 
as software becomes more sophisticated and integrated, it Computer Dealer, or for a free brochure, call 1-800- 
will save you even more time as well as protect your per- 231-0900, Operator 5 or Telex #795437 COMPAQCOMP HOU. 


sonal computer investment. 

But there's more. We gave the COMPAQ DESKPRO one 
other feature not found on any other machine. You can 
choose between an amber or green dual-mode monitor 
that displays high-resolution text and graphics with equal 








It simply works better , [ES CLG. Y 
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ment manufacturers as a printer only (with the 300-by- 
300-dot/in. resolution ) or as an integrated printer, copi- 
er, and scanner (with the 240-by-240-dots/in. resolution). 
The 3071 offering all options at a resolution of 300 by 
300 dots/in. will be shipped in November. The price of 
the lower-resolution multifunction 3071, including all op- 
tions, is $7,340 in OEM quantities. 

The model 3072, a unit equipped with a controller and 
power supply that is intended exclusively for laser print- 
ing, achieves 16 pages/min at a resolution of 300 by 300 
dots/in. It costs $7,865. 

Fujitsu America Inc., 3055 Orchard Dr., San Jose, Calif. 95134. 
Phone (408) 946-8777 [Circle 374] 


System models and simulates 
plants and other facilities 


A modeling package lets users create diagrams of plants 
or facilities on a color video display. Users working with 
the visual interactive simulation package, See Why, can 
also study the effects of alternate layouts and control 
rules in such complex systems as plants, airports, and 
conveyor systems. 

Priced at about $50,000, the microcomputer-based 
package is available within six weeks of ordering. 
BLSL Inc., 83 Cambridge St., Burlington, Mass. 01803. Phone 
(617) 272-7333 [Circle 369] 
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9341. Phone (617) 339-9341 


Compact acquisition system 
connects with thermocouples 


Called the Passport SDAS-8, a compact data-acquisition 
system accepts eight differential-analog channels and 
transmits them as ASCII serial data to a host computer. 
With its asynchronous RS-232-C and isolated current- 
loop input/output lines, the model SDAS-8 can be locat- 
ed away from hostile factory environments. 

The SDAS-8 includes an internal programmable gain 
amplifier, software linearization, and a separate cold- 
junction-compensated channel for directly connecting 
thermocouples. The SDAS-8 is intended for direct sensor 
input from de or slowly varying inputs, with a full-scale 
input range of =£4.095 V dc per channel. An external 
precision resistor provides gains up to 200 for direct 
thermocouple input and other low-level signals. It ac- 
cepts pin-strapped serial data rates from 75 to 9,600 
baud, half- or full-duplex. 

Up to four stations with 32 differential channels may 
be connected to a single full-duplex multidrop serial port 
using the isolated 20-mA loop. Analog-to-digital resolu- 
tion is 13 bits, and channel-to-channel common-mode 
range is 11 V to signal ground. It may be connected to 
the serial port of many computers. 

Priced at $395, the SDAS-8 is available within four 
weeks of ordering. 
Datel, 11 Cabot Blvd., Mansfield, Mass. 02048. Phone (617) 339- 
[Circle 393] 


Thin keyboard gives 
audible, tactile feedback 


The series 89 keyboard, just 1/10 in. thick, uses the 
company’s high-reliability snap-dome contact system to 
provide metal-to-metal contact to the operator. Each 
dome contact is rated for 3 million operations, with 
bounce characteristics that can be buffered for logic 
compatibility. 

The keyboards, which provide audible and tactile feed- 
back, are available with 3-by-4, 4-by-4, and 5-by-4 button 
arrangements. Circuitry options include matrix, 2-out-of- 
7, and single-pole/common-bus. The user can choose 
between stud or adhesive mounting. 

A standard 4-by-4-button keyboard sells for $13.88 in 
100-piece lots; delivery takes up to four weeks for limited 
quantities. 

Grayhill Inc., 561 Hillgrove Ave., LaGrange, Ill. 60525. 
Phone (312) 354-1040 [Circle 381] 


Option gives IBM PCs 
4,096 colors, high resolution 


The System 640, a graphics enhancement for the IBM 
Corp. Personal Computer, provides a 4,096-color palette 
and over four times the resolution of the standard IBM 
color-adapter board and monitor, the company says. 
Software included with the system lets users create 
graphics for presentations and reports, and it provides an 
“electronic slide show” capability through the monitor. 
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Using an electronic stylus and drawing pad, the user 
can make, erase, or move drawings and add different 
colors. A variety of type styles and predrawn art are 
available. For use with the IBM PC, PC XT, or fully 
compatible machines, the System 640 is available now. 
The price, which includes the graphics card, monitor, 
drawing tablet, and software, is $7,995. 

Chartpak, 19700 Fairchild, Suite 230, Irvine, Calif. 92715. Phone 
(714) 752-4999 [Circle 367] 


Lightweight aircraft switch 
is readable in sunlight 


Readable in sunlight, a switch weighing less than 16 g is 
designed for military and commercial aircraft. The tiny 
double-pole double-throw pushbutton device meets a 
number of military 
standards for shock, 
vibration, moisture 
and salt-spray re- 
sistance, and panel 
sealing. The 0.75- 
by-0.75-by-1-in. se- 
ries 580 _~ switch 
leaves cockpit de- 
signers space for 
other features. Us- 
ers can select various lens colors, legends, and termina- 
tions. Priced at under $50 in lots of 2,500 pieces, the 
switches are available in 10 to 12 weeks. 

Eaton-MSC Products, 1640 Monrovia Ave., Costa Mesa, Calif. 
92627. Phone (714) 642-2427 [Circle 358] 





Portable emulators provide 
full debugging capability 


A line of portable, stand-alone in-circuit emulators for 8- 
and 16-bit microprocessors, the SA700 comes as a family 
of integrated compact emulators providing full symbolic 
debugging capability independent of a host development 
system. The 8-bit development systems, SA700 Z80 and 
M-85, support the Z80 and 8085 8-bit microprocessors 
and provide full-speed real-time emulation. The 16-bit 
SA700 M-86/88 is an emulator for the 8086, 8088, and 
8087 microprocessors and complements Intel’s Micro- 
computer Development System, Intel’s 86/330, and 
CP/M-86-based systems. | 
The self-contained emulators include integrated cath- 
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ode-ray-tube monitor, ASCII keyboard, 8-in. floppy-disk 
drive, a programmer for programmable read-only memo- 
ries, logic-state analysis probes, and an in-circuit emula- 
tor. Software development and final integration of hard- 
ware and software integration can be done without being 
connected to the host. 

The SA700 complements compatible hosts by directly 
reading executable object files from systems such as In- 
tel’s MDS Series II and III, iRMX-86, CP/M-86, and 
CP/M 2.2. Programs to be debugged can be entered 
directly from the floppy disk. The SA700 systems are 
available now and are priced at less than $10,000. 
Sophia Computer Systems Inc., 3337 Kifer Rd., Santa Clara, Calif. 
95051. Phone (408) 733-1571 [Circle 399] 


60-W switcher comes with 
dual outputs, emi filter 


A 60-W power supply, the model XLO60 is an addition 
to the company’s off-line and dc-to-dc switcher lines. The 
supply features dual outputs, a means of limiting dynam- 
ic in-rush current, and an on-board filter for electromag- 
netic interference; it is 70% to 90% efficient, depending | 
on the load. It typically puts out +5 V at 10 A and +12 
Vat2A. 

The model XL060, measuring 3.25 by 7.0 by 1.75 in., 
comes in two configurations: a printed-circuit card with 
a three-pin connector, and a pc card with a line recepta- 
cle and an on/off switch. Prices of the supply, available 
now, start at $59 each in large quantities. 
CEI! Corp., P.O. Box 501, Londonderry, N.H. 03053. 
Phone (603) 623-8888 [Circle 385] 


Card connector serves 
makers of IBM PC lookalikes 


The largest of the 6339 series of 0.1-by-0.2-in. card-edge 
models, a 62-contact one-piece device, offers high-quality 
mating of printed-circuit boards to systems compatible 
with IBM Corp. Personal Computers. 

The contacts, compatible with the PC bus, are full- | 
bellows, made of phosphor bronze material, with 0.025- 
in. posted tails and short tails that are 0.16-in. long for 
flow-soldering onto the back panel. They are available 
plated with gold in the mating area and with either gold 
flash or bright tin-lead tails. 

The connector comes in a black, glass-filled plastic 
phenolic housing that complies with the Underwriters 
Laboratories flammability rating of 
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The 1984 World Markets Forecast 
Data Book is now available! 

The highly respected 26th annual 
market forecast has been updated 
and expanded to provide an analyt- 
ical profile of the current and future 
demands of the electronics market. 
The 1984 edition covers 845 products 
in the categories of semiconductors, 
components, communications, data- 
processing, industrial consumer and 
test and measurement equipment. 


There are over 20 pages of addi- 
tional research which include a 
worldwide industry summary, com- 
pound annual growth rate data, 
and a country-by-country, product- 
by-product analysis of Western 
Europe. 


This report includes information not 
published elsewhere! It is essential 
to anyone concerned with the 
technical, financial and planning 
outlook for electronics. 


Order your copy today! 


Send $175 to: 


ElectronicsWeek Books 
McGraw-Hill Inc. Princeton Road 
Hightstown, NJ. 08520 

(Tel.) 609/426-5070 
ElectronicsWeek Books 
Attn: ECC 

McGraw-Hill Pub. Co. 
Shoppenhangers Road 
Maidenhead, Berkshire 

SL6 2OL England 


Payment must accompany orders. 
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94V-O. Available within six weeks of 
ordering , the connector is priced at 
3¢/contact position in quantities of 
5,000 to 10,000 units. 

Elco Corp., 74 Brookhollow Dr., Santa Ana, 
Calif. 92705. 

Phone (714) 641-2040 [Circle 379] 


Multimode connector 
couples and decouples easily 


A multimode connector features a 
bayonet (BNC) coupling for quick 
and easy connection and disconnec- 
tion. The model GFS-3/B has a typi- 
cal insertion loss of 0.6 dB on a non- 
matched pair, with no index-match- 
ing fluid. 

Using the company’s crimping and 
swaging technique, technicians can 


make a connection in the field in less — 





than 10 min., the company says. Po- 
sitioning for the bare filter is accom- 
plished with a precision of better 
than 1 wm. High-precision ferrules 
made of tungsten provide stability 
and reliability, and operating tem- 
peratures range from —20 to +85° C. 
Available now, the basic connector 
without an adapter sells for $50.42. 
Interoptics, 770 Airport Blvd., Burlingame, 
Calif. 94010. 
Phone (415) 347-8217 [Circle 382] 


CATV unit uses scramblers 
to lock out nonsubscribers 


The Guardsman, which can add up 
to six premium pay channels to any 
cable television system, uses off-pre- 
mise scramblers to keep nonsubscrib- 





ers from gaining access. It can be 
configured as an addressable, non- 
addressable, or hybrid addressable/ 
nonaddressable system. 

An address encoder located at the 
head provides channel and tier au- 
thorization to the individual scram- 
blers throughout the community-ac- 
cess TV system. The encoder also 
links with the central billing station 
to provide essential commands, mes- 
sage validations, and data. The 
Guardsman module can be mounted 
on a Stand, pole, or pedestal and has 
a plug-in ac transformer and power/ 
radio-frequency duplexer for the sub- 
scriber’s home. 

According to the company, the 
price and setup time for the Guards- 
man are based on the system’s re- 
quirements and the number of sub- 
scribers. Therefore, they vary from 
installation to installation. 
Blonder-Tongue Laboratories Inc., 1 Jake 
Brown Rd., Old Bridge, N.J. 08857. 
Phone (201) 679-4000 [Circle 386] 





With multiplexer, 16 terminals 
communicate over single line 


A statistical multiplexer allows from 
4 to 16 remote data: terminals to 
communicate concurrently with a 
central computer at rates of up to 
9,600 bits/s on a single telephone 
line. The Smartmux monitors indi- 
vidual channels and maximizes data 
transmission while ensuring that in- 
teractive traffic takes precedence 
over batch. 

It can buffer data prior to trans- 
mission and can transmit variable- 
length data blocks according to the 
loading on the individual channels. It 
can check data blocks received on 
the high-speed line and request re- 
transmission in the event of errors. 
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The multiplexer can be expanded 
from 4 to 16 channels in four-chan- 
nel increments for both synchronous 
and asynchronous applications, sup- 
porting a range of computer system 
protocols. Available now for immedi- 
ate delivery, the multiplexer ranges 
from $1,850 for the 4-channel model 
to $7,200 for the 16-channel model, 
both with a 9,600-bits/s modem. 
Anderson Jacobson Inc., 521 Charcot 
Ave., San Jose, Calif. 95131. 

Phone (408) 945-9030 [Circle 387] 


Controllers let three units 
share a single printer 


With two additions to the company’s 
line of controllers, the ESI-2016 and 
ESI-2018, up to three personal com- 
puters can share one printer. The in- 
telligent controllers, which automati- 





cally buffer and manage print out- The OKI SS Series of plasma displays offers a new way of 
put, require only one full-length op- communicating complex ideas for industry and the consumer. 
tion slot in one IBM Corp. Personal The flat displays provide a compact alternative to bulky CRTs 
Computer XT and use none of its in personal computers. Fine resolution and elimination of flicker 
processing time. and glare reduce operator eye-strain and fatigue. 

The controllers, one for serial Other applications include point of sale and banking terminals, 
printers and one for parallel printers, measuring instruments and numerical control machines. 
come with 64-K bytes of memory = ScanenaR 
and a splitter cable. Priced at $595 (W 640 dots x H 400 dots: Neon orange) : eee eur 28 dots: Neon orange) 
each, they are available in 30 days. (Under development) © SS192020R 
Extended Systems, 6062 Morris Hill La., e ipa eset en ieee ee (W 192 dots x H 20 dots: Neon orange) 
P.O. Box 4937, Boise, Idaho 83711. © SS320160R hres aS Seta) 


Phone (208) 322-7163 [Circle 388] (W 320 dots x H 160 dots: Neon orange) 


Software lets computers 


OKI 
access IBM and DEC systems erro veces gl OKI 





A series of communications products electric 

lets users of computers linked on Oki is looking for sales representatives in your area. industry 
Ethernets gain access to computers S. YAMAMOTO Overseas Marketing company, itd. 
from IBM Corp. and Digital Equip- 4-10-3 Shibaura, Minato-ku, Tokyo 108, Japan Tel.: Tokyo (03) 454-2111 Telex: J22627 

ment Corp. With one of these, the | Circle 79 on reader service card 


Xerox 8010 Star work stations can . 
emulaie IBM 3278 display terminals, 
providing compatibility with Systems 
Network Architecture protocols. 
Xerox will also provide software 
that lets its Star work station emu- 
late a DEC VT-100 terminal. The 
SNA option and the DEC VT-100 
emulation will be available in Octo- 
ber. The company says prices will 
range from $200 to $1,500. 
Xerox Corp., Office Systems Division, 3333 
Coyote Hill Rd., Palo Alto, Calif. 94394. 
Phone (415) 494-5859 [Circle 389] 


CIRCUITS FOR 
ELECTRONICS 
ENGINEERS 


Almost 350 diagrammed circuits arranged by 51 of the most useful functions for 
designers. Taken from the popular ‘‘Designer’s Casebook”’ of Electronics, these 
circuits have been designed by engineers for the achievement of specific engi- 
neering objectives. 


Order your copy today! Send $17.95 to: 

Electronics Week Books McGraw-Hill 
McGraw-Hill Inc. Int’l. Publications Co. 
Princeton Road Attn: ECC 

Hightstown, N.J. 08520 McGraw-Hill House 


(Tel.) 609/426-5070 Maidenhead, Berkshire, SL6 2QL 


Ten-day money-back guarantee. 
Allow 4 to 6 weeks for delivery. England EBG6 
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New Literature 


Process control. Containing tables of 
engineering data commonly used in 
process control, a brochure includes 
an updated table of unit conversion 
factors that incorporates calculations 
both to and from International Stan- 
dards Units. Also included in Units 
and Conversion Tables for Process 
Control are tables for comparable 
Fahrenheit and Celsius temperatures, 
properties of saturated steam and 
saturated water, weight and other 
factors of liquids at many different 
specific gravities, stainless-steel com- 
position, and physical constants of 
natural gas components. For a free 
copy of Pub 73B, call (617) 543-8750 
or write to The Foxboro Co., Public 
Relations Dept., Foxboro, Mass. 
02035. [Circle reader service number 
421] 


The logical choice. Using a 40-page 
guide to the selection and use of log- 
ic analyzers, designers can evaluate 
their equipment needs in terms of 
state analysis, timing measurements, 
and software performance analysis. 
The guide provides a flow diagram 
to aid in the selection process, as 
well as summaries of Dolch’s line of 
instruments, from the 32-channel 
LAM 3250 to the more sophisticated 
Colt or Atlas digital work stations. 
Also included are descriptions of 
plug-ins and accessories available for 
the work stations. For a complimen- 
tary copy, call (408) 945-1881 or 
write to Dolch Logic Instruments 
Inc., 2029 O’Toole Ave., San Jose, 
Calif. 95131. [Circle 422] 


Surface mounting. The second edi- 
tion of Surface Mount Technology 
Design Guideline Book helps design 
engineers prepare artmasters for 
manufacturing hybrid or surface- 
mounted printed-circuit boards as 
well as ensure the best possible re- 
sults for all phases of a product’s 
fabrication and assembly. For a copy 
or for more information, call NuGra- 
| fix Group Inc., (408) 395-5859, or 
write to the company at 59 N. Santa 
Cruz Ave., Los Gatos, Calif. 95030. 

[Circle 424] 


Divide and conquer. A four-page ap- 
plication note titled Multitasking: 
The Divide-and-Conquer Approach to 


80 


Programming describes the use of 
multitasking to control complex in- 
dustrial machines. With multitask- 
ing, several programs can be execut- 
ed simultaneously on a programma- 
ble controller. The note illustrates 
several program examples and ex- 
plains them in detail, along with de- 
scribing how they can be used in 
practical applications. It also de- 
scribes an approach for automatic 
fault detection and correction. For a 
copy or for more information, write 
to Control Technology Corp., at 82 
Turnpike Rd., Westboro, Mass. 
01581, or call (617) 366-9668. 

[Circle 423] 


Transformer design. A 32-page trans- 
former design manual describes line 
matching, audio, hybrid, and power 
transformers along with inductors, 
holding rails, and retard coils. Avail- 
able in a wide range of mechanical 
packages—including low profile, split 
bobbin, horizontal, vertical, and “‘dry 
and wet’’—these designs are suitable 
for the telecommunications and data 
processing industries. To receive a 
free copy, write to James Electronics 
Inc., 4050 N. Rockwell St., Chicago, 
Ill. 60618, or call (312) 463-6500. 

[Circle 425] 


Custom CRTs. The complete line of 
Zenith Electronics Corp.’s custom 
monochrome displays from 5 
through 15 in. diagonally measured, 
intended for original-equipment man- 
ufacturers, is described in an 18-page 
brochure. Also discussed are the 
line’s wide selection of options, in- 
cluding cabinetry, logic boards, and 
auxiliary power. The brochure is free 
from the Systems and Components 
Group at 1000 Milwaukee Ave., 
Glenview, II]. 60025, (312) 391-8795. 

[Circle 426] 


Chromatography. The latest issue 
(Vol. 11, No. 2) of Chromatography 
Review, from the Autolab Division of 
Spectra-Physics, features applications 
of the company’s instruments in the 
solution of chromatographic prob- 
lems. Among the six papers, by in- 
vestigators from outside and within 
the firm, in the current issue is 
“Continuous Flow Analysis: The 
Auto-Analyzer.” For a current issue, 


call Spectra-Physics Inc. at (408) 
946-6080 or write to 3333 N. First 
St., San Jose, Calif. 95134. 

[Circle 427] 


Custom VMEbus products. A_ bro- 
chure that describes MicroDimen- 
sions’ development services for mi- 
croprocessor systems details its de- 
sign and prototyping capabilities. 
Specializing in the 68000 micro- 
processor and the VMEbus, the com- 
pany produces custom systems and 
modules, including analog-to-digital, 
power input/output, motion-control, 
and others. Other support services 
described include software develop- 
ment for the custom products as well 
as for standard systems. For more 
information, write to MicroDimen- 
sions Inc., 30432 Euclid Ave., Wick- 
liffe, Ohio 44092. [Circle 429] 


Seeing-eye machines. Besides cover- 
ing the company’s own products, 
Pattern Processing Technologies 
Inc.’s booklet Machine Vision Sys- 
tems discusses the development of 
the machine vision industry and pre- 
sents industrial applications. The 
booklet is designed to give readers a 
perspective on the industry’s current 
direction. For a copy, call the com- 
pany at (612) 339-8488 or write to 
511 Eleventh Ave. South, Minneapo- 
lis, Minn. 55415. [Circle 428] 


Up close. Scanning electron micro- 
scopes and equipment designed to 
meet the requirements of semicon- 
ductor development and production 
are discussed in a catalog from Cam- 
bridge Instruments Inc. Industrial 
products such as valves, cylinders, 
carbon index controllers, and robotic 
vision systems are also included. In 
addition, the catalog provides infor- 
mation on semiconductor material 
(notably high-purity III-V com- 
pounds), a lithography system able 
to meet both research and produc- 
tion needs, and a reticle inspection 
and line-width measurement system. 
The brochure also includes a brief 
explanation of the applications and 
capabilities of each system. For a 
free copy, call (914) 356-3331 or 
write to Cambridge Instruments Inc., 
40 Robert Pitt Dr., Monsey, N.Y. 
10952. [Circle 430] 
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Are you in 
your first 
engineering 
job? 


Are you 
thinking 
about where 


you go 
from here? 


This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now—articles 
like “How to Get a Good Performance 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics” —and many 
more. Send for this book today and 
begin to move ahead in your career. 


GRADUATING ENGINEER rd Nh 


P.O. Box 900 & 
~ New York, NY 10020 Hi x 





Please send me ___ copies of “Moving 
Ahead in Your Career” at $9.95 each. 
Enclosed is my check/money order 
made out to Graduating Engineer for 


es 
Name 
Address 


City/State/Zip 
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Electronic Design 
Engineer 


Siecor Corporation, involved in state of the 
art development of test equipment for fiber 
optic Communications, has an immediate 
opening for an Electronic Design Engineer. 


Reporting to the Manager of Engineer- 
ing/Development responsibilities include: 
design and development of electronic test 
equipment for fiber optic applications; analy- 
sis of electronic circuits; and, interface with 
manufacturing and marketing of the equip- 
ment. 


This newly formed department provides a 
ground floor opportunity for career growth. 
Interested applicants will have a minimum of 
a bachelors degree in electrical engineering 
and two years experience with RF design, 
pulsed circuits, electro-optical sources and 
detectors, and low noise electronics. 


Siecor Corporation, based in Hickory, North 
Carolina, is located in the foothills of the Blue 
Ridge Mountains on Lake Hickory. The area is 
known for offering a quality lifestyle with op- 
portunities meeting the interest of all. 


Please send resume and salary history in con- 
fidence to: 


Penny A. Church 
Recruiting Manager 
Siecor Corporation 
601 Siecor Park, Hickory, NC 28601 


Siecor has an excellent compensation, ben- 
efit and relocation package. 


Siecor is an EEO/AAP employer. 








RF ENGINEER 
Colorado 


Manufacturer of RF products for TV broadcast, CATV 
and satellite TVRO needs EE’s to design new products. 
Experience in RF/microwave Circuit design required. 






Based in Burlington, lowa and recognized as an 
industry leader for 30 years, Winegard Company 
develops new products at its engineering and research 
division located in a scenic Colorado mountain 
community within commuting distance of Denver. 








Our medium-sized, stable, independent company 
offers multiple benefits for its professional employees. 










Phone or send resume to Jim Kluge, Winegard 
R&D Lab, P.O. Box 940, Evergreen, CO 80439. 


(303) 674-5576 


[WINEGARD NS 


TO ANSWER BOX 
NUMBER ADS 





Address separate en- 
velopes (smaller than 11” x 
5” for each reply to: 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 


STILLLOOKING | 
FOR YOUR DREAM JOB? 


Then be sure to check out the employment opportunities 
contained in ELECTRONICS WEEK Classified Section. 

Or, why not consider placing a Position Wanted ad? 
The cost is low (only $2.35 per line) and the results are 
often rewarding. For more information call or write: 


ELECTRONICS 
WEEK 


Post Office Box 900 
New York, N.Y. 10020 
Phone 212/512-2556 





COMPUTER 
SOFTWARE 


SIEMENS KNOW-HOW 


Components Group 


The MOS development center of our Integrated Cir- 
cuits Plant in Munich is looking for a 


CAD Laboratories Head 


The CAD laboratories are engaged in: 


If you’ve got it, 
advertise it! 


Do you have software packages 
or services to sell? Or computer 
consultant skills to offer? 


For as low as $107.25 per inch, 
you can advertise their availa- 
bility in Electronics Week Com- 
puter Software Section. 


e Modeling, simulation and optimization 

¢ Logic simulation and workstations 

e Layout generation and graphics workstations 
e Layout verification 


Your message there will reach 
102,000 technically-oriented 
decision-makers in the maga- 
zine they read to keep up- 
to-date on what’s happening in 
their field. 


As head of this four-lab unit, you would be responsi- 
ble for setting targets and supervising the work of a 
staff of highly qualified CAD specialists, as well as for 
administrative tasks and the care of an extensive in- 
stalled CAD computer base. 


A university degree in telecommunications or com- 
puter science, plus relevant job experience, is essen- 
tial. 


To take advantage of this high 
readership—and an_ industry- 
wide’ interest in computer 
expertise—send your copy/art 
to the address below, or call New 
York telephone’ sales_ at 
212/512-2556. 


We offer excellent terms and fringe benefits, and if 
you wish, will help you find a place to live in Munich. 


If you’re a self-actualizer who enjoys a challenge and 
is richly endowed with creative ideas, this highly re- 
sponsible position may be just what you’re looking 
for. 

Please send your résumé, mentioning ad reference 
no. R 419, to: Personalabteilung 15, BalanstraGe 73, 
8000 Miinchen 80, West Germany. 


Electronics Week 
Computer Software 
Section 


Mh 
Post Office Box 900 “4° 
New York,NY 10020 Waillf 


1984 Electronics Week 
COMPUTER SOFTWARE SECTION 


Sizes Material 
1inch 7/8x21/4 Artwork or 


Siemens AG 





2 inch 17/8x21/4_ film preferred. 
POSITIONS WANTED POSITIONS VACANT 3inch 27/8x21/4 Typesetting 
ee ee Fa Ne ee a a FO, eRe ee 4inch 37/8x21/4 free of charge. 
1984 RATES 
Microcomputer Expert for hire. Contractor South? Technical/Professional Placement 1X 6X 
perdiem. Programming, products with a  Network-Fee paid. Murkett Associates, Box 1inch $107.25 $106.30 $105.40 


brain, circuitry. Mr. Masel, 212-476-1516. 927, Montgomery, AL 36101. 2 inch 214.50 212.60 210.80 
3 inch 321.75 318.90 316.20 


: ; 4inch 429.0 : E 
Engineering Consultant for U.L., U.L.C., or — ee Sie 


C.S.A. requirements. Call me for consulting, 
liaison, design aid. G.L. Schmitz 312- 


Be O-G1 19. INVENTIONS WANTED 

Instrumentation systems designer — : 
contract/per diem. Automated acquisition Telephone Sales: 
and analysis systems. Hewlett Packard Gen-__ Inventions, ideas, new products wanted! In- 212/512-2556 


Rad, Nicolett etc. Terry Mauney, PO Box dustry presentation/national exposition. 
oe Falls Church, VA 22041 (703) 820- Call 1-800-528-6050. AZ, 1-800-352-0458. 
. X831 
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CUSTOM AND 
SEMICUSTOM VLSI: 


survival Strategies 
For The New Era 


The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 
Gnostic Concepts Inc. sponsored 
this prestigious seminar and the 
transcript is-now being made avail- 
able to those who understand the 
challenge of these changes. 


A panel of industry experts presents 
up-to-date, significant information 
that probes major technological 
concerns such as: 


e Company benefits by custom 
design 

¢ Economical appropriateness for 
tackling custom 


e Evaluation of gate arrays and 
Standard cells 


e Alternate processes to explore 


e Suitability of CAD systems to 
your particular company 


The questions raised are ones of 
survival. And OPPORTUNITY. 


Put this exclusive resource in your 
hands to help you make the right 
decisions. 


Don’t hesitate—Order your 
copy today! 


Send $150 or your company purchase 


order to: 

Electronics Week Books 
McGraw-Hill Inc. 

Princeton Road 

Hightstown, N.J. 08520 
(Tel.) 609/426-5070 

Allow 4-6 weeks for delivery. 


Money-back guarantee. 
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Editorial 


NOW IS THE TIME 


TO HALT DUMPING 





he Electronics Industry Association’s tele- 

communications group is thinking of put- 
ting its name on a call for trade sanctions 
against Japan’s Kokusai Electric Co. The 
group is troubled by what it considers Koku- 
sai’s attempts to dump cellular telephone base 
station transceivers on U.S. shores: the allega- 
tion is that they would be available to U.S. 
consumers for 40% of their true cost. 

The burr has been under the EIA’s saddle 
since January, when E.F. Johnson Co. filed an 
antidumping petition with the International 
Trade Commission. Johnson, of Waseca, 
Minn., had bid more than double the Japanese 
company, which won a $1.5 million contract 
from Western Electric to supply what was 
then more than half of the cell-site transmit- 
ters licensed in the U.S. 

As Johnson saw it at the time, it was the 
victim of a clearcut case of anticompetitive 
industrial targeting. Now, several months lat- 
er, it appears that the EIA is viewing the case 
the same way [ElectronicsWeek, July 30, 1984, 
| p. 26]. We see no reason to argue with the 
assessment put forth by either party and ap- 
plaud the EIA for bringing attention to this 
latest predatory maneuver by yet another Japa- 
nese manufacturer. 

But what is equally disturbing is that the 
lessons of the past take so painfully long to 
register in the regulations of the present. This 
attempt by a Japanese firm to use what appear 
to be unfair means to capture foreign markets 
is just the latest in a long line of such forays. 

Motorola spent considerable sums of money 
and months of legal effort to end the practice 
in the pocket-pager market. The U.S. televi- 
sion industry had to suffer years of inaction on 
the part of the government before it finally 
received its day in court concerning Japanese 
dumping. The harvest of indecision for the 
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U.S. TV makers was a lost market that likely 
will never be recovered. And recall U.S. manu- 
facturers’ market position in citizens’ band ra- 
dio before the Japanese dumped under-cost 
products in this country. 

The EJA has put off a final decision on the 
filing of charges until October, taking these 
next few months to once again study the prob- 
lem. That’s fine, except that we are concerned 
that the trade group may read more into re- 
cent Japanese attempts to mollify angry vic- 
tims than is actually there and decide not to 
file the complaint. | 

For example, the lower house of the Diet, 
Japan’s national legislature, recently approved 
a series of acts that would turn Nippon Tele- 
graph & Telephone Public Corp. into a private 
company and along with that, permit foreign 
firms to supply some value-added-services to 
the NTT network. The move seems to be 
timed to cap the head of steam rising within 
the EIA, or at least to reduce it to a mere 
wisp by October. | 

The EIA must make its deliberations in an 
atmosphere of calm and not be swayed by half 
measures undertaken in Tokyo. The willing- 
ness of the Japanese to allow foreign, even 
U.S., firms to supply value-added-network ser- 
vices for its businesses should not be seen as a 
substitute for strong antidumping action in the 
U.S. They have nothing in common: the NTT 
moves merely reflect business realities in the 
Japanese communications market and in no 
way undo the harm of dumping. 

It is long past the time for Japan to begin 
playing fair on the world markets. Such orga- 
nizations as the EJA and the Semiconductor 
Industry Association—which stopped short of 
a sanctions call last year when Tokyo ap- 
peased it with an agreement to eliminate tariffs 
on semiconductors—must carry the banner. — 
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Your LSis made to orde 


High-speed LSls delivered with speed. 





What we offer are semi-custom LSls 
sith basic structures that are custom 
nished to match your logic circuits. 


They can be ready soon after you order 
at an economical cost. 

These are the high-speed, 2.5n sec., 
TC15G Series Gate Arrays and the 
ultrahigh-speed, 1.5n sec., TC17G 
Series Gate Arrays. 

That’s why Toshiba’s world-leading 
CMOS and VLSI technology is appre- 
ciated around the world. 

What’s more, we have a wide line 
ranging from 880 to 10,000 gates. That 
means we have an LSI to meet any 
requirement. 


Behind these LSls is our superior CAD 


TOSHIBA 








(Computer-Aided Design) system that 

supports designing these Gate Arrays. 
Ask us. We will respond quickly and 

effectively to your requirements. 


"mmlaikh mn PPCRELIC Patan Arrears CaArIAL 
Toshiba CMOS Gate Array Series 


Series High-speed Ultrahigh-speed 
Gate Array Series | Gate Array Series 


TC15GO08P (70)|TC17GO008P (64) 
TC15G014P (88) | TC17G014P (82) 
TC15G022P (110) | TC17G022P (102) 
TC15G032P (134) | TC17G032P (124) 
TC15G042P (152) | TC17G042P (146) 
TC15GO60P (176) | TC17GO6O0P (182) 

- TC17GO80P (218) 
TC17G100P (228) 



























Toshiba America, Inc.: Electronic Components Business Sector, Semiconductor Div.: 2441 Michelle Drive, Tustin, Calif. 92680, U.S.A. Tel. (714) 730-5000 
Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, FR. Germany Tel. (02101) 1580 
Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165Ju, England Tel. 0276 62222 


Toshiba Electronics Scandinavia AB: Banérgatan 21-23, S-115 22 Stockholm, Sweden Tel. 08-616265 





The ERX series has three sizes: 30 Watts ($49), 
60 Watts ($75), and 120 Watts ($129); 5V, 12V, 
15V, and 24V models available in each size. 
Single unit prices; quantity discounts available. 





KEPCO. 


=== POWER SUPPLIES 








Circle 902 on reader service card 





For a demonstration unit, write Dept. GMF-14 
KEPCO, INC., 131-38 Sanford Avenue, 
Flushing, NY 11352 USA (212) 461-7000 
TWX #710 582 2631 » FAX: (212) 767-1102 


